




































A new small computer 
that won’t limit you tomorrow 



New Cromemco System One shown with our 
high-capabiltty terminal and printer. 



Expandability 
































Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir¬ 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 

■ Z80-A processor 

a 64 K of RAM 

a 780K of disk storage 

a CRT and printer interfaces 

a Eight S-100 card slots, allowing expansion 

with 

— color graphics 

— additional memory 

— additional interfaces for telecommunica¬ 
tions, data acquisition, etc. 

a Small size 

GENEROUS DISK STORAGE 

The 780K of disk storage in the System One 
Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1 H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com¬ 
puter but does so with powerful features like multi¬ 


ple directories, file protection and record level lock. 
CROMix lets you run multiple jobs as well. 

In addition to our highly-acclaimed cromix, there 
is our cdos*. This is an enhanced CP/M* type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 

COLOR GRAPH ICS/WORD PROCESSING 

This small computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI-OBSOLESCENCE/LOW-PRICED 

As you can see, the new One offers you a lot of 
performance. It's obviously designed with anti- 
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it’s not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7" high. And it's all- 
metal in construction. It's only 14'/a" wide, ideal for 
desk top use. A rack mount option is also available. 

CONTACT YOUR REP NOW 

Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 


* CROMIX and CDOS are trademarks of Cromemco Inc, 
+CP/M is a trademark of Diktat Research 
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CROMIX *— Cromemco’s outstanding 


like operating system 


UNIX 


cromix is just the kind of major 
development you've come to expect 
from Cromemco. After all, we're 
already well-known for the most 
respected software in the microcom¬ 
puter field. 

And now we've come up with the in¬ 
dustry's first UNix-lookalike for 
microcomputers, It's a tried and proven 
operating system. It's available on both 
5" and 8" diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 

* Multi-user and mufti-tasking 
capability 

* Hierarchical directories 

• Completely compatible file, 
device, and interprocess I/O 

• Extensive subsystem support 

FILE SYSTEM 

One of the important features of our 
cromix is its file system comprised of 
hierarchical directories. It's a tree struc¬ 
ture of three types of files: data files, 


*CKOMfX is a trademark of Cromemco, Inc, 
tUNIX is a trademark -of Belt Telephone Laboratories 
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directories, and device fries. File, 
device, and interprocess I/O are com¬ 
patible among these file types (input and 
output may be redirected inter¬ 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict, 

PROTECTED FILES 

Because of the hierarchical structure 
of the file system, cromix maintains 
separate ownership of every file and 
directory. Ali files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories, 

TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 

The flexible file system and general¬ 
ized disk structure of cromix give a disk 
address space in excess of one gigabyte 
per volume — file size is limited only by 
available disk capacity. 


Cromemco 


Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 

4 C COMPILER AVAILABLE, TOO 

Cromemco offers a wide range of 
languages that operate under cromix. 
These include a high-level command 
process language and extensive sub¬ 
system support such as COBOL, FORTRAN 
IV, RATFQR, LISP, and 32K and 16K BASICS. 

There is even our highly-acclaimed 
'C compiler which allows a program¬ 
mer fingertip access to cromex system 
calls. 

THE STANDARD O S 
FOR THE FUTURE 

The power and breadth of its features 
make cromix the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595, 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 
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The Colnless Arcade by Gregg Williams / With 
microcomputer games, you can have your Tun and your quarters 
too. 


42 Build a Touch Tone Decoder for Remote 

Control by Steve Garcia / Once you get your computer to 
answer the telephone and decode tone signal you can use it for 
remote control. 


134 Color Computer from A to O, Make Your 
Color Computer "See" and "Feel" Better by William 

Barden Jr / Hardware and software projects to tie your Color 
Computer to the real world. 


166 The Atari Tutorial. Part 4: Display-List 
Interrupts by Chris Crawford / How to get the most out of 
the Atari 400 and 800's color-graphics features. 

190 How to Build a Maze by David 

Matuszek / Generate unique random mazes for puzzles and 
games. 

198 Toward a Structured 6809 Assembly 
Language, Part 2; Implementing a Structured 
Assembler by Gregory Walker / implementing GOTCHess 
structure in an already existing language is easy with 
macroinstructions, 

229 MIKBUG and the TR5-80, Part 1 r A Cross- 
Assembler for the Motorola 6800 by Robert 

Labenskj / A TRS^BG cross-assembler package for those who are 
tired of hand-assembling code and loading it two bytes at a time 
into MIKBUG. 


258 What Makes Computer Games Fun? by 

Thomas W Malone / Why the average outer-space game may 
be more educational than many classroom drili-and-practice 
programs. 


320 


Computer Scrabble by Joseph J Roehrig / Give 
your computer a vocabulary and challenge it to a fascinating 
game of micro-Scrabble, 


Generating Programs Automatically by 

Jacob R Jacobs / Three utility programs help write the Applesoft 
BASIC program far you. 


366 BYTE's Cumulative Index prepared by 
Microcomputer Information Services / Our six-year 
cumulative index will put an end to your random searches 
through past issues of BYTE for that specific article. 


BIT! 
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452 


Online Information Retrieval: Promise and 
Problems by Steven K Roberts / The public must be 
convinced that online databases provide efficiency, economy, and 
convenience. 


474 Handl-Wrfter, A Video Note Pad for the 

Physically Handicapped by Howard Batie / How to turn 
the TR5-80 into a communications device for severely 
handicapped persons. 


Reviews 

24 Robotwar by Curtis Feigei 

74 BYTE's Arcade: Olympic Decathlon by David A Kater; 
Missile Defense vs ABM by Robert Moskowitz; Gorgon by Peter 
V Callamaras; Commbat: A Tele-Game for Two by George 
Stewart 

108 alphaSyntauri Music Synthesizer by Steve Levine and Bill 
Mauchly 

163 Battle of the Asteroids by Gregg Williams 
304 PascaPBO by Rowland Archer 
486 Starfighter by Eric Grammer 
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Playing games may not be the most important task your computer does, 
makes for a lot of fun. As Robert Tinney's cover illustrates, computers play a central role 
in our recreational activites. BYTE's writers have been working hard at playing games, 
and their articles and reviews will help you pick and choose from among the many 
computer games available. Senior editor Gregg Williams speculates on the shape of 
games to come In the editorial, "New Games, New Directions," Thomas W Malone 
analyzes the attraction of computer games In "What Makes Computer Games Fi in'?" 
learn how you can turn your game ideas into cash, see the rules 
Contest, page 302. 

On a more serious note, the Atari Tutorial continues with Part 4, "Dfsplay-L 
rupts" and William Barden Jr presents the first installment of a new series on 
Shack computers, "Color Computer from A to D, Make your Color Computer 'Se^ 

'FeeF Better." BYTE's six-year cumulative index will eliminate those random searches tor 
that specific article. See page 366. Ail this, plus our regular features. 
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SCION Corporation pioneered advanced information display systems with the 
elegantly simple MicroAngelo™ high resolution Si00 Single board graphics 
computer, With MicroAngeJo™ came a powerful, flexible CP/M* compatible, high 
level firmware called Screen ware™ For MicroAngelo™ Color System, Colorpak 
software evolved Easy to integrate, easy to convert and easy to use. This software 
gave MicroAngeio™ unparalleled capacity to manipulate color transparencies 
Beyond MicroAngeio,™ with the prototype Advanced Congressional Workstation 
developed for the U S Congress, SCION Corporation proved an interactive, very 
high resolution text/graphics display system can be built with existing technology. 
SCION Corporation grows at its unprecedented rate by evolving beyond today's 
triumphs, to develop graphics engines to solve tomorrow's problems 
SCION Corporation, More than a graphics company. 

For information on the next generation of advanced information display systems, 
call today. If the image is important, it has to be SCION. 



If the image is important. 


12310 Pinecrest Road/Reston. Virginia 22091 
703/476-6100 TWX; 710833-0684 
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Editorial 


ACCESS/80 

ACCESS/80 

ACCESS/80- 


The reason you bought 
your computer in the first 
place. 


Yoursystem is incomplete 
without the ability to ac¬ 
cess ASCII data files and 
generate reports that 
make sense. 

Now you can have main¬ 
frame report functionality, 
comparable to RAMIS", 
SPSS", and NOMAD" on 
your microcomputer. 
Virtually any report you 
can describe with a pencil 
and paper can be gener¬ 
ated with ACCESS/SO. 
With user friendly AC¬ 
CESS/80 you can produce 
customized reports and 
statistical summary tables 
from standard application 
packages, or extract files 
down loaded from a re¬ 
mote computer. 
ACCESS/80 is available in 
three levels: 

Level I: Report Generator 
and Cross-Tabu- 
lator-$295. Man¬ 
ual alone $45. 
Level II: Level I plus Out¬ 
put and Logic Pro¬ 
cessor-$495, Man- 
ual alone $55. 
Level III: Information man¬ 
agement System 
(Available 1 st 
Qtr. 1982)-$795. 
Manual alone 
$65. 

ACCESS/8Q requires CR/M'* or 
MP/JUT and 46K PAM Formats 
supported include 8 ” fBM soft- 
sectored, WorldStar, Micropofis 
Mod. If, Superbrain 3.0, Apple II. 


SOFTWARE 

SOFTWARE 

DIGITAL MARKETING 

DIGITAL MARKETING 

2670 Cherry Lane * Walnut Creek ■ CA 94596 
(415) 93S 2&8Q Tele* 1? 1652 (OIGMKTG WNCK) 

ACC ESS i'BO rradeniai* cf FrrnndH SnriwarH CP/M A Mf LiadRfiiarh*, 
pi [JifTlal Hraearcti RAMIS Inudemark MglhmgUfs Inc SPSS Ir 
SPSS me MOIvWD rrsflemai* Mwial CSS 


New Games 
New Directions 

by Gregg Williams , Senior Editor 

An editor leads a hard life, believe it or not. For example, in preparing for 
this issue, more than $1000 worth of game software passed across my desk 
before being returned to the manufacturers. This may sound like software 
heaven to you—it did to me at first. But even with this intriguing software 
temporarily floating around the office and my own computer and games to 
tempt me at home, I can't manage to spare an hour (let alone ten) playing the 
newest adventure game. 

Sometimes I'm not even sure I like games. But I know I like the idea-board 
games, card games, computer games, even books on game design. I think 
about games a lot and subscribe to two games magazines. Occasionally, I fan¬ 
tasize about designing the ultimate game, one that would leave the whole 
world breathless (and, not coincidentally, make me very wealthy). Looking 
for some family resemblance to games I enjoy, I search the face of every new 
game as if it were a person. The following sections depict a few of my findings. 

New Machines, New Games 

Games will take new directions with new machines. For sound and video 
graphics, the Atari 400 and 800 computers are hard to beat. These two 
machines have special hardware that accomplishes what most game program¬ 
mers have to do in software. This not only makes the game faster but also 
makes programming faster, simpler, and much easier. 

Another exciting machine is the IBM Personal Computer. Although I'll be 
reviewing it in-depth next month, several features are of interest to game 
players and programmers. First, the advanced disk BASIC has a number of 
very powerful commands for generating graphic images and music. You can 
store drawing and music commands as standard Microsoft BASIC string 
variables (somewhat akin to the "shape tables" for specifying graphic images 
in the Apple II). Not only can the program manipulate these strings, but a 
command string can refer to another string within its definition. The advanced 
BASIC also offers built-in commands for drawing and filling in rectangles, 
ellipses, circles, and pie wedges. Rectangular areas of graphics can be saved in 
arrays, then later returned to the screen with a single command. Light pens 
and joysticks are possible input devices, and advanced BASIC commands 
allow a BASIC subroutine to be executed when certain real-time events occur 
(the computer then returns to the interrupted BASIC program). All this, 
coupled with the speed of an extended Microsoft BASIC running on a 16-bit 
machine, makes the IBM Personal Computer an excellent gaming device. Since 
the BASIC is very fast by current standards, IBM Personal Computer owners 
will be able to write rather interesting graphics games without leaving BASIC! 

Multiplayer Gaines 

I think there's a large market for multiplayer games. Two-player games are 
fine, but it's really fun to get a group of people together for an exciting game. I 
realized this while playing some two- and four-player video games on the 
Atari Video Computer System (the game cartridge system, not the microcom¬ 
puter). Even though the games were simple, it was a lot of fun to be playing a 
game with three other people. 


















New! Z Controller and Z Drives . . . 

Expect more from Percom. You won’t be disappointed. 


Percom s double-density Z Controller for the H-89 is 
now available. Besides its many outstanding drive 
control features * the Z Controller includes a bonus 
parallel port that lets you directly connect your com¬ 
puter to a standard, off-the-shelf Epson MX-80, Oki- 
data Microline 80 or other low-cost printer. 

# Controls up to four single- or double-headed mini disk drives. 

• Handles 35-, 40- T 77- and 80-track drives, and other standard 
track densities, • Formatted data storage capacity of 80-track dis¬ 
kettes is over 368 Kbytes. Forty-track diskettes store over 184 
Kbytes. Capacities for other track densities are proportional. A Z 
system with four double-headed. 80-track drives provides almost 
3 megabytes of on-line data. • The Z Controller co-resides with 
your H-89 disk drive controller. Your software can select either, 
and you don't have to move drives around when switching be¬ 
tween systems. • The Z Controller includes Percom’s proven dig¬ 
ital data separator circuit and a dependable write’precompensation 
circuit. Expect reliable disk operation fora long, longtime under 'Z' 
control, m The Percom Z Controller is priced at only $249.95, com¬ 
plete with HDOS-compatible disk drivers on diskette, internal inter¬ 
connecting cable and comprehensive users manual. 

System requirements - H-89 Computer with 24 Kbytes memo¬ 
ry (min), Replacement ROM Kit H-88-7 and HDOS 2.0. 


PERQOM 


PERCOM DATA COMPANY, INC, 

11££Q PAGEMILL RD DALLAS. TX 75243 
1214 ) 340-7081 

Toll-Free Order Number; 1-800-527-1222 

' 1981 PERCOM DATA COMPANY, hr 

PERCOM, ZFD-40 and ZFD-80 are iradernatks ul Percom Data Company 
CP/M is a trademark o( Research Corporation 


Add-On Z Drives for H-89, H-8 Computers 

• Forty- and eighty-track densities in either i - or 2-drive modules. 

• All drives are rated for single- and double-density operation. With 
a Z Controller, an 80-track drive can store over 364 Kbytes (for¬ 
matted. one-side), a 40-track drive can store over 184 Kbytes. 

• Some models permit “flippy” storage, Jetting you flip a diskette 
and store files on the second side, • Z drives are fully tested, includ¬ 
ing a 48-hour operating burn-in to prevent shipment of drives with 
latent defects, * Assembled and tested one-drive units from only 
$399, two-drive units from only $795. 

System requirements — H -89 or H-8 computer with 16“Kbyte 
RAM, Heath first drive floppy disk system, HDOS and drives inter¬ 
connecting cable. (Two-drive interconnecting cable optionally 
available from Percom) 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

Watch for announcement of *Z’ CP/M. 


Yes . . I d like to know more about Percom Z drives and the 
Z Controller Rush me free literature. 

Send to 

PERCOM DATA COMPANY. Inc.. Dept. 26 -B02 

11220 PagemiU Rd Dallas. TX 75243 


name 



street 


t 

city 

! 

state 

zip 

phone number 



MAIL TODAY! 










PROFESSIONAL PASCAL 


Editorial, 


I’aSCill/ 

4»0 

SYMBOLIC DEBUGGER 

This fourth generation version of our reliable, Z-8Q 
native code compiler adds the two features 
professionals ask for; 

♦ SWAT™— an interactive symbolic Pascal debugger 
that allows easy error detection. 

♦ Overlays “that allow larger programs to run in 
limited memory. 

A compiler for Professional programmers 

Pascal/Z is a true Pascal It closely follows the Jensen 
and Wirtb standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug-free code that 
runs FAST 

Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 

And code written for Pascal/Z is fully compatible 
with 1*PAS 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 
16 bit operation. 




Get “The FACTS about Pascal” 

Confused about which Pascal to buy? 
Pseudo-code..,Native code,„M, MT or 
Z? Compare the unbiased benchmarks 
in our new booklet. Don't buy a Pascal 
compiler until you've read it. 



Call us for a free copy: 

800-847-2088 

(outside NTS] 

or 607-257-0190 


And ask your local 
/uli-service 
computer dealer 
about our 
Pascal/Z 
demo package. 


□□Dtteofe^taODS 

Ittioco Inter systems Inc 


Micros for bigger ideas. 


Ithaca Intersystems Inc. 

1650 HanshawRd * Ithaca, NY 14850 * TWX 510 255-4346 

UX Distributor: 

Ithaca Intersysterns (U.KJLtd. 
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Certainly one of the most engaging and innovative 
games produced in the last year or so is Timothy Smith's 
Olympic Decathlon, distributed by Microsoft Consumer 
Products (see page 74 of this issue). Not only are the 
graphics overwhelming and the idea clever, but the in¬ 
volvement of up to eight people in Decathlon's ten 
athletic events makes it a great party game. Even though 
only one or two people are actively participating at once, 
the game is interesting to watch, and everyone wants to 
see how the new player affects the cumulative ratings, 
Olympic Decathlon is the first true party game for 
microcomputers, but I'm certain it won't be the last. 

Microcomputers and War Gaines 

"War gaming/' which usually calls to mind historical 
simulations with maps laid out on a hexagonal grid and 
plenty of cardboard playing pieces, is an area that is beg¬ 
ging for the assistance of microcomputers. Many of us 
have tried war games and have balked at the hundreds of 
cardboard counters, the long and often unclear rule 
books, and the tedious resolution of combat through dice 
rolls and large tables. With microcomputers we can 
eliminate (or at least lessen) these problems; they can also 
do things never before possible with conventional war 
games. 

Another advantage microcomputers can bring to war 
gaming is the ability to give each player only partial (or 
even misleading) information about troop positions and 
other aspects of the game. (This is in contrast with the 
complete information conveyed by having the game 
board and pieces in full view, as is done in most war 
games,) Microcomputer-based war games also provide a 
fairly intelligent enemy for solitary play. 

Microcomputers are beginning to be taken seriously by 
war game producers. Several programs help ease the 
more tedious and time-consuming portions of existing 
war games; these do not replace the map-and-cardboard- 
counters game but are used to make play easier and 
faster. Avalon Hill, the company that started war gaming 
as we know it in the late 1950s, now offers a line of 
microcomputer games, some of which have military 
themes. Although these can't be called war games as 
such, Avalon Hill's entry into the microcomputer game 
market is important, and I'm sure that the company will 
make additional, more successful entries into the market. 

Simulations Publications, Incorporated (SPI), which 
publishes the leading American war-gaming magazine. 
Strategy and Tactics, is also showing some interest in 
microcomputers. As this article is going to press, SPI is 
advertising for a microcomputer programmer/war- 
gamester for their staff. Their magazine on game design. 
Moves , occasionally contains microcomputer game 
reviews and speculations on the future of war gaming. 
(For people like me who can't get interested in historical 
war gaming, SPI also publishes Ares , a magazine that 
deals with science-fiction gaming. Like Strategy and Tac- 
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The ultimate single user machine 

The PDS-8G™ with Cache BIOS™ is a 
professional system designed for the 
most rigorous single user CP/M* 
environments, ,. in business, software 
development, scientific, educational 
and industrial research... where 
speed and program space are critical 
factors. 

SymBIOSis quadruples speed 

No matter what high-level language 
you use. •. Cobol, Basic, Fortran, 

PL/1, or Pascal... PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP/M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series II hardware to buffer whole 
tracks in extended memory so most 
operations run two to four times 
faster than on other floppy based 
systems... actually equals the speed 
of many small hard disk systems. 

And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 

An advanced CP/M 
application system 

PDS-BO has all you need for 
commercial systems integration and 
applications software development... 
including a choice of the industry's 
only integral 8 bit front panel. Best of 
all, PPS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 


20slot S-1G0 mainframe allows almost 
unlimited options to suit any end use 
environment,., Including a choice of 
tabletop ot rackmount design. 

InterSystems will work with you at 
whatever level is appropriate to 
configure the target system you need 
... right up to fully assembled and 
tested systems with floppy and 
Winchester disk drives. 

Full software support 

In addition to InterSystems' Cache 
BIOS and the CP/M operating 
system, models of PDS-80 

can include 

ju V „ Pascal/Z, 


It’s upgradeable! 

Both hardware and software are 
designed to provide for upgrade to 16 
b r it operation. Programs written for 
Pascal/Z are fully compatible with 
l*Pas 8000™, our Z-8000*' native code 
compiler, and all PDS-80 systems are 
upgradeable to our 16 bit multi-user 
DPS-8000, 

We build micros for bigger ideas. 

Your big ideas. We’re dedicated to 
providing the computer professional 
.. - Systems Integrators, commercial 
program developers, scientific and 
industrial programmers... with 
professional hardware and software 
tools. And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation, 
and prompt, responsive service both 
from the factory and through factory- 
authorized service centers. 

Call us toll free: 800-847-2088 

for complete A 

information on any ^ 

of our 8 or 16 bit 

systems and 

so ft wa re Jkft 

products. 1 Vy 


our highly acclaimed Z-80® native 
code Pascal compiler, and InterPak 
80™, a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products. 


Distributor 

Inquiries 

Invited 


Ifhoco Intsrsystems Inc. 
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Editorial 


tics , each bimonthly issue contains a complete game. 
SPTs address is 257 Park Ave S, New York NY 1GQ10; 
Avalon Hill's address is 4517 Hartford Rd, Baltimore MD 
21214.) 

A very interesting computer war game is Chris 
Crawford's Eastern Front (1941), mentioned in this issue's 
'The Coinless Arcade," page 36. Apart from its excellent 
graphics, the computer automatically takes care of all 
movement and combat calculations—you just make your 
moves and await the consequences. Not only is this a lot 
more fun (for me, at least), but it also brings war gaming 
closer to the experiences of the generals who fought the 
original battles. 

Mixed-Media Games 

Using microcomputers to assist in playing a conven¬ 
tional war game reminds me of a new kind of game that is 
beginning to appear. The mixed-media game uses a 
microcomputer (or a hand-held unit with a microproces¬ 
sor in it) to control or influence a board game of some 
sort. 

Two new arrivals to the mixed-media format are 
Milton Bradley's Dark Tower and Mattel's Dungeons and 
Dragons. In Dark Tower, the microcomputer is housed in 
a black plastic tower that dominates the center of the 
board. It can be turned toward one player at a time to 
give exclusive information regarding the player's quest to 
retrieve a magic scepter. In Dungeons and Dragons, a 
microprocessor housed beneath a chess-like game board 
randomly generates a maze and gives players audible 
dues in their search for a dragon's treasure. 

A third mixed-media game is of interest here because 
its microprocessor is in a unit that is closer to a full micro¬ 
computer. The Quest for the Rings is a board-and-car¬ 
tridge game used with Magna vox's Odyssey 2 video game 
system. The Odyssey 2 system relies on interchangeable 
cartridges for video games but includes a touch-sensitive 
keyboard in standard typewriter layout. Although I've 
only seen the packaged unit in a store, I get the impres¬ 
sion that most of the action takes place on the video 
display, while the board, a map of an imaginary world, is 
used to chart the game's progress. This is an exciting 
development because it combines a conventional board 
setting with the real-time action of a video game, com¬ 
plete with sound, color graphics, and the manual dexteri¬ 
ty such a game requires. 

In all these cases, the computer is more than simply a 
game aid—it is a unique part of the game that incor¬ 
porates otherwise-impossible elements. The computer 
can supply an unknown intelligence that guides the game 
and can often adapt to players of varying skill, but it can 
also provide color, sound, graphics, and interaction 
through novel forms of input and output (eg: light pen, 
joystick, music synthesizer, etc). 

There's no doubt that mixed-media games possess 
tremendous potential. As microcomputer game manufac¬ 


turers keep striving for something new to offer the mar¬ 
ket, I'm sure we'll have computer-based board games in 
the next year or so. (Another reason these games will be 
attractive to manufacturers is that the necessary physical 
components of the game—board, playing pieces, rule 
book—make software piracy less attractive to the poten¬ 
tial pirate). 

What of the future? It's limited only by the imagination 
of inventors. I'm sure you've thought of an augmented 
video game that puts the player inside a "space capsule" 
and heightens the sensation of space flight by tilting or 
vibrating the capsule. An ambitious microcomputer hob¬ 
byist or dub could build something like that. Laser video¬ 
discs or videotape recorders could add even more 
realism. In games yet to come, you might be participating 
in scenes like those of Star Wars or Dragonslayer— who 
knows? 

Such games are not far off. Rod Daynes of the Univer¬ 
sity of Nebraska's Videodisk Design/Production Group 
is working on an adventure game that helps deaf children 
learn basic coping skills. In one such game, a child is 
asked to solve a mystery. Through the use of multiple- 
choice questions superimposed on the video display, the 
child is led through a decision tree of over 160 nodes. 
Each node is not merely a static picture—it's a moving 
image with sound! 

A Call for Imagination 

As 1 look at the stunning video games and new micro¬ 
computers that have even more capabilities than previous 
machines, 1 dream of the games we'll be playing two or 
three years from now. But is bigger and more sophisti¬ 
cated the only new direction we have 7 A good graphics 
game takes several months to write, and the complexity 
of the required effort discourages many of us from trying 
to write one. I've been working on an arcade-like game 
for several months now, and I feel that the satisfaction I'll 
get from seeing the game work is small compared to all 
the months of drudgery I've put myself through. In fact, I 
feel more like a project manager than a hobbyist. 

Because of this, I think it should be said that games do 
not have to be complicated to be fun . Many people enjoy 
adventure programs, and the best ones are still text-only. 
But the problem is this: it's always easier to implement an 
existing idea than to create a new one. 

This brings me to the BYTE Game Contest (see page 
302). Here is a chance for you to share your creative 
efforts with the rest of our readers. Even if you have only 
a little time to spend on programming, you may come up 
with that simple but fun game that proves irresistible. 
Simple or sophisticated, the most important thing is "Be 
original!" We can't wait to see what you're going to come 
up with.® 
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S-100 Fast-Aid. 


Including 3 new boards for system design relief. 


The MB64. The 108. 


The 105. 



An economical, high- 
performance 64K static 
RAM memory. 

Just what the doctor ordered. 

A new 64K static RAM con¬ 
figured as two 32K blocks that’s 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup¬ 
ports IEEE 696/S-100 24-bit ex¬ 
tended addressing for up to 
16MB of RAM. Bank switching 
permits compatibility with popu¬ 
lar multi-user computer systems 
(such as CROMIX*). Up to 8K 
can be replaced with 2716 
EPROMs. The MB64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro¬ 
vision for optional battery 
backup. 

(The MB64 is priced at less than 
$850.) 

•CROMIX Is a trademark nf CromemccJ. Inc. 


An I/O board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 

Give your system fast-aid—in¬ 
cluding easier testing and 
speedier diagnosis—with SSM’s 
new 108. This board features 
eight asynchronous serial RS-232 
I/O ports with LED data trans¬ 
fer indicators. Individually pro¬ 
grammable I/O port baud rates 
(110-19,200) meet all your 
specific configuration require¬ 
ments. A timer (50/60 Hz) sup¬ 
ports real-time or multi-user 
applications. 

And all our Fast-Aid boards 
offer: 

• Card ejectors for painless card 
removal. 

• LEDs for easy troubleshooting 
and monitoring. 

• IEEE 696/S-100 compatibility. 


A two-serial/three-parallel I/O 
board with programmable 
timer. 

The perfect remedy for fast sys¬ 
tem integration, more precise 
diagnosis, and far healthier sys¬ 
tem operation. The 105 features 
two RS-232 asynchronous serial 
interfaces for maximum peri¬ 
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis¬ 
sion (110-19,200 baud). Three 
parallel ports, providing a total 
of 32 bits, support various I/O 
configurations: a 16-bit software 
programmable bi-directional in¬ 
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics- 
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The 105 also offers a software- 
programmable timer for real-time 
or multi-user applications. 

For more details about these new 
boards, or any of SSM’s S-100 
compatible boards (including var¬ 
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 


==t7J 

SSM Microcomputer Products, Inc, 
2190 Paragon Drive 
San Jose, CA 95131 
(408) 946-7400 Telex: 171171 
TWX: 910-338-2077 





naked Apple, 

Last Thanksgiving, a designer from 
Lynn/Ohio Corporation took one of 
the company’s Apple Personal Computers 
home for the holidays. 

While he was out eating turkey, it 
got baked. 

His cat, perhaps miffed at being left 
alone, knocked over a lamp which started 







a fire which, among other 
unpleasantries, melted 
his TV set all over his 
computer. He thought 
his goose was cooked. 

But when he took the 
Apple to Cincinnati Computer Store, 
mirabile dictu, it still worked. 

A new case and keyboard made it 
as good as new. 

Nearly 1,000 Apple dealers have 
complete service centers that can quickly 
fix just about anything that might go 
wrong, no matter how bizarre. 

So if you’re looking for a personal 
computer that solves problems instead of 
creating them, look to your authorized 
Apple dealer. 

You’ll find everything well-done. 


The personal computer. 1 cippkz 



For the authorized dealer nearest you, call (8001 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 
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Benchmark Flawed 

Ithaca Intersystems Inc is the vendor of 
the Pascal/Z compiler. We have just re¬ 
ceived a copy of the September 1981 
BYTE and are quite concerned with Mr 
Jim Gilbreath's article "A High-Level Lan¬ 
guage Benchmark"' (see page 180), Since 
we have no basis for comparison of other 
high-level languages, we do not dispute 
Mr Gilbreath's results in benchmarking 
these, but we do wish to criticize his 
testing of Pascal implementations. 

First, Mr Gilbreath could not have run 
the Pascal program given in his article 
under Pascal/Z because it uses the non¬ 
standard FILLCHAR construct, which we 
did not implement in Pascal/Z as it is not 
part of either the Jensen and Wirth defini¬ 
tion of the language or of the proposed In¬ 
ternational Standards Organization stan¬ 
dard. We have seen this program before in 
a benchmark performed and publicized by 
MT Microsystems, We feel that the use of 
this program, when taken with the 
"special thanks" to Mike Lehman, the 
author of Pascal /MT+, cannot by any 
stretch of the imagination be viewed as 
objective. If you are testing a high-level 
language compiler against other imple¬ 
mentations of the same language, it seems 
only fair that the program tested under 
each implementation is identical to that 
tested under the others. 

Second, no information is given regard¬ 
ing testing conditions. Most compilers of¬ 
fer a number of checking features that 
have varying defaults, Mr Gilbreath gives 
extremely little specific information re¬ 
garding the status of these options. 

Third, no version numbers are given for 
any of the software except BD Systems' C, 

Fourth, Mr Gilbreath fails to mention 
that not all of the implementations he 
tested were true compilers. Several were 
p-code versions that require an inter¬ 
preter. Additionally, the Pascal Micro- 
engine and Pascal 100 are machines that 
accept p-code as their native "assembly 
language." 

Fifth, our company was not included in 
the vendor address list on page 198, 
although most other software vendors 
(and all other microcomputer software 
vendors) mentioned in the article were. 

We feel that one test does not constitute 
a benchmark. We have spent a great deal 
of time conducting our own benchmarks 
on our compiler and on MT Microsys¬ 


tems' Pascal/MT+, The results prove 
that our product is far superior to MT +, 
which we consider to be our closest com¬ 
petition. Copies of these reports are 
available to the public. 

In conclusion, we would like to quote 
from a letter we received recently from Mr 
Peter Grogono, author of Programming 
in Pascal (Reading MA: Addison-Wesley, 
197$). He is a Pascal/Z user: 

. . . / am very pleased with Pascal/Z 
and have used it extensively in my re¬ 
cent work . To the best of my knowl¬ 
edge t it is the highest quality Pascal 
compiler available to users of micro¬ 
processors. * . , 

We welcome questions from BYTE and 
its readers because we are very anxious to 
dispel the negative effects of Mr 
Gilbreath's article. 

Laurie Hansehnan, Software Products 
Manager 

Ithaca Inters ysteins Inc 
1650 Hanshaw Rd, FOB 91 
Ithaca NY 14850 

Jim Gilbreath Replies: 

There has been a surprising amount of 
interest shown in the benchmark article. 1 
have received at least 30 telephone calls 
and so many letters that it is beyond my 
ability to respond to each individually. So 
far f all the letters but Ithaca Intersystems' 
have been complimentary and many have 
supplied additional timing data on other 
languages and computers , such as the 
CRAY-1 supercomputer, that I did not 
test. 

In the article , / was careful to point out 
(on page 198): ", . , fo the software sup¬ 
pliers who are upset because 1 didn't use 
the latest and greatest version , / 

apologize: I had to use what was avail¬ 
able. " My article was not a commissioned 
assignment for BYTE, It was simply a 
computer experimenters report of his ex¬ 
periences collecting data in a "fun"project 
for presentation at the local computer 
club , The data were collected over a nine- 
month period whenever an opportunity 
presented itself . It was another seven 
months before the article appeared in 
BYTE. 

Much of the data was obtained in com¬ 
puter stores and in conference exhibition 
environments before I ever thought of 
writing a magazine article. Pascal/Z was 



Quality PercoTn products are available 
from the following authorized Percom 
retailers. If a retailer is not listed for your 
area, call Percom toll free at 1-800-527* 
1222 for the address of a nearby retailer, 
or to order directly from Percom. 

Arkansas 

MICROCOMPUTER SYSTEMS, INC. Ho. Sprtr^ 1501) 6Z3 5209 
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Disk Storage: It’s No Place to Compromise. 


A dependable disk system 
means everything to the high- 
performance operation of your 
computer. At Percom* we know 
this. And we do something 
about it. 

For example, the connectors 
on our TFD drive systems are 
gold plated. 

Why? Because solder-plated 
contacts oxidize, forming an in¬ 
sidious insulation that can 
cause erratic operation. And 
then total failure. 

Gold-plated connectors are 
just one way we make better 
drive systems than the competi¬ 
tion. 

Now #1 for the Model III 

Quality Percom TFD drives provide more 
features, cost less. Add-on drives start at 
only $439.00, Complete First-Drive Sys¬ 
tems start at only $749.95. Features: 

“Flippy” Capability —- Record your 


programs and data on either side of a dis¬ 
kette. Greater Storage Capacity — 
Store 180 Kbytes — formatted — on one 
side of a 40-track TFD drive. Store over 
twice as much on a TFD SO-track drive. 
Think Megabytes — Your TFD drive 
controller will handle up to four drives. 
You can access almost 1.5 million bytes 
of on-line program and data files. Either 
Add-in or Add-On — Your TFD First 
Drive System can be either internal 
(add-in) or externa! (add-on). In either 
case, you get a complete system in 
eluding the disk controller, drive, power 
supplies and disk-operating software. 
BASIC-Language DOS — Included on 
diskette with each First Drive System is 
Percom s 03-80/111™. This easy-to-use 
disk-operating system loads into 7 Kbytes 
of RAM and then frees the drive for other 
use. With OS-80 rM programs, you can 
have full, read write interchangeability 
between Model I and Model III diskettes. 
Or Model III TRSDOS* TFD 40 
track drives work with Tandy's Model III 
TRSDOS. without modification. For 80- 
track operation, TRSDOS can be easily 
modified with diskette patches supplied. 


— — — — —— — — — —* Still #1 for the Model 1 


To order products, or for the name of your 
authorized Percom retailer, call toll free: 

1-800-527-1222 



PERCOM DATA COMPANY. INC. 

11 220 PAGE MILL BO GAL LAS. TX 75243 
(214) 34O-7D01 


Besides greater storage capacities, more 
quality control measures and lower pri¬ 
ces, all Percom Model l drives are rated 
for double-density operation. 

Plug a DOUBLER 1 " in your Expansion 
Interface and enjoy the same double¬ 
density disk storge capacity as Model III 
owners. Included with each DOUBLER is 
a TRSDOS compatible double-density 
disk-operating system DOUBEEZAP 
programs are available for upgrading oth 
er popular DOSs for DOUBLER opera¬ 


tion. And our double-density version of 
OS SO™ costs just $49.95 

Of course you don't have to upgrade 
your Model 1 for double-density opera¬ 
tion to use Percom disk drives. But if s 
nice to know you can. 

Percom TFD drives for the TRS-80* 
Model l are available in 40- T 77- and 80- 
track versions, in l- t 2- and 3-drive con¬ 
figurations. Prices start at $399.00. 

System require me ii is: Model HI TFD drives work 
with a 16-Kbyte system (min) and Model til BASIC. 
The initial drive must he a first-drive system. An op¬ 
tional interconnecting cable is available for expand¬ 
ing with external drives #3 and #4 Model I TFD 
drives work with a 16-Kbyte system {min} equipped 
with an Expansion Interface. Level IE BASIC and 
DOS software, and an interconnecting cable Two 
and four-drive interconnecting cables are available 
from Percom 


YdsTd.Tke lQ: know .indite about 
the .best for my TR5-SO cornputer 
Send me free literature about quality 
Percom products. 

p mm 1 D Model lit' 


Send to 

PERCOM DATA COMPANY, Lnd ( S-B 
li 22 bPa 9 em.ll Rd TX 75243 




street 

•city state ' 


phone number 


MAIL TODAY! 



liYid-em&rk of Percom Data Company, Iric 
'trademark of Tandy Radio Shack Corporation which no relationship to Per com Data Company 
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Letters 


tested using an early version in a com¬ 
puter store, and l am certain Ithaca Inter- 
systems now has a greatly superior model. 
As I recall it was necessary to assemble 
the entire library along with the compiled 
code on that version. I was unable to run 
the benchmark on a later version of 
Pascal/Z at Ithaca Intersystems' booth at 
the Anaheim National Computer Confer¬ 
ence exhibit. 

There were several slightly different 
versions of the benchmark program in all 
of the languages f but only one was printed 
for each case to save space. FILLCHAR 
was used in Pascal/MT + because it was 
there and it corresponded to the ARYSET 
function in the ZSPL language that was 
used as the teaching tool Other Pascal 
versions used a FOR statement. The dif¬ 
ference was not major (e.gabout 3 sec¬ 
onds for MT+), 

This program has been used in bench¬ 
marks publicized by MT Microsystems 
and a bo Digital Research , as Miss 
Hanselman indicated. But they copied it 
(with permission) from me t not the re¬ 
verse. The ''special thanks" given to Frank 
MacLachlan , Mike Lehman , and Pete 
Ridley referred to their encouragement to 
submit the data for publication following 
the computer society meeting and to their 
help in obtaining some of the assembly- 
language timing data on processors such 
as the 68000. I must respectfully disagree 
with the contention regarding loss of ob¬ 
jectivity. 

I regret that I cannot say what specific 
version of Pascal/Z was used. It was 
tested well over a year ago , and I am 
guilty of forgetting to write down the ver¬ 
sion number. There are several other in¬ 


stances where data are missing that could 
have been collected with more time avail¬ 
able on the system. It is indeed unfor¬ 
tunate thbt Pascal/Z's options default to 
ON, because I used the products pretty 
much as they "came out of the box." 

I agree with Miss Hanselman’s point 
that the Microengine and the Pascal 100 
are hardware interpreters. In response to 
Ithaca Intersystems not being mentioned 
in the list of vendors, the list was added 
by the BYTE editors, and I only supplied 
the addresses I was asked for . Regular 
BYTE advertisers , such as Ithaca Intersys¬ 
tems, were supplied by the editors. 

I am sorry if my article has damaged 
Ithaca Intersystems market. That was not 
my intent f but I did point out at the begin¬ 
ning and the end of the article that one 
benchmark does not tell the whole story. 


Oil Drilling: Nyet 

Readers of the September 1981 BYTE 
may be interested in the following secret 
communication regarding artificial in* 
telligence. 

General Petr Ivanovich Ivashutin 
Glavnoe Razvedyvatelnoe Upravlenie 
Dzerzinsky Square 
Moskva 

Comrade, 

Important info about British North 
Sea oil-drilling platforms. September 
1981 BYTE, page 262, reports that one 
Donald Michie is working on artificial 
intelligence program "to diagnose 
operating problems on North Sea oil 
platforms" (see "Knowledge-Based Ex¬ 
pert Systems Come of Age," pages 238- 


281). Same BYTE issue reports on page 
200 (see "Science Fiction's Intelligent 
Computers," pages 200-214) about "an 
article in Scientific American that 
describes liow to teach a matchbox to 
play tic-tac-toe.'" Diligent search 
reveals that mentioned article is Mar¬ 
tian Guarderis column "Mentalmagical 
Games" in the March 1962 Scientific 
American , page 138. Note good that 
creator of matchbox tic-tac-toe is same 
British genius Donald Michie ('Trial 
and Error," Penguin Science Survey 
1961, vol. 2) as is hopping around 
N orth Sea oil pla tforms. Donald 
Michie easy to spot, is always carrying 
300 coded matchboxes filled with rat¬ 
tling colored beads. 

Conclusions: British is not drilling 
for oil in North Sea, but rather is play¬ 
ing huge tic-tac-toe game with oil- 
drilling platforms. 

Yours, 

Boris Goofitup 

PS: Above correlation discovered by 
using Knowledge-Based Expert System 
on Moskva Center supplied 1-bit par¬ 
allel processor. Please requisition 
"carry bit" circuit as I getting aching 
eyes watching for overflow bit. 

This message was intercepted in early 
September on a Drake short-wave re¬ 
ceiver using a tracking variable-frequency 
detector and a Fast Fourier Transform 
speech desynthesizer. 

Dr John E Shively 
404 Plymouth Court 
Benicia CA 94510 



Introduction to * 

WORDSTAR, 

by Arthur Naiznan *. ' 1 f 

1*20 pp„ Ref. W1 10. $8.95 ' • 


/?■ \ • • • • 

fSVBEft 2344 SttCTH STREEJ ' 

BERKELEY. CA 94710. . ' .*• 
PHONE ORDERS: INSIDE CA 4.1^0.48-9233 
TOL’L FREE OUTSIDE.CA 800-227^346 / 




vVclear guide to 01$ of the most popular 
l. ' w,ord processing systerrifc for micro* 
computers. Explains essential 
feature's of. lh(? system, 
% from simple cursor 

W . ••movements, boldfacing, 
m 'editing, and right-justifying, , 
HjHHl to sophis t icated qpm m a n ds 
HFlike global editing and electronic 
“cut and paste. v Includes special 
WKm section on using this CP/M-based 
By ’ .system with’the Apple and the 
m TRS- 80 . Important reading for 

f • '. anyone who has WordStar Ar is 

• thinking of-buying it. 
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For engineers, scientists, students 
and any computer enthusiast with 
a technical bent... 




PASCAL PROGRAMS 
for Scientists and Engineers 

by Aian ft Miller 

Here is a comprehensive collection of 
frequently used algorithms for scientific 
and technical applications programmed in 
Pascal. This time-saving book includes 
programs for curve fitting, approximations, 
random number generation, integrals, 
statistical techniques and more. 


BASIC PROGRAMS 

for Scientists and Engineers 

by Alan ft Miller 

This is the second book in the SYBEX 
Programs for Scientists and Engineers 
series. It presents a comprehensive set of 
important scientific algorithms, and their 
BASIC implementations. The programs 
can be run on most BASICs; any imple¬ 
mentation differences are described and 
clearly analyzed. 

275 pp., 120 IHustr., Ref. B240 7' x 9', $14.95 paper 


250 pp., 80 ilfustr., Ref. P340 $16.95 paper $29.00 cloth 


Circle 400 on Inquiry card. 


PLEASE SEND ME □ BASIC PROGRAMS for Scientists and Engineers □ PASCAL PROGRAMS for Scientists and Engineers 


MAIL TO: 

SYBEX DEPT. B12 

2344 SIXTH STREET 
BERKELEY, CA 94710 
PHONE ORDERS: 

INSIDE CA 415/848 8233 
TOLL FREE OUTSIDE CA 800-227-2346 



NAME _ □ SEND ME YOUR FREE CATALOG 

ADDRESS __ 

CITY _ STATE_ ZIP _ 

ADD P $1.50/book UPS or □ 75e/book 4th class mall or □ S8/book overseas airmail (CA add lax) 

Total Amt. Enclosed_ OR CHARGE MY □ VISA □ MC □ AM EX. 

CARD NO _ EXP. DATE _ 

SIGNATURE - 
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'SOFTWARE' 

FREE OFFER 

WITH PURCHASE OF ANY 3 PROGRAMS, YOU WU 
RECEIVE FREE THE ORIGINAL ADVENTURE GAME, 
CONVERTED TO LOAD ENTIRELY INTO 48* RAM ON 
APPLE. NOTHING LEFT OUT, AMAZING] 


^cippkz 


SOFTWARE 


□ Adventures*1.2,3. . $39.95 MOW *32.30 

D Adventures 44, 5,0.$3995 MOW *32-30 

□ Adventure* #7, a. MOW *32.30 

□ Adventures #!0,11,12__$39,95 MOW *32,50 

□ Project Omega..,.....$24.95 MOW *19.30 

□ Pro Picks-.—..-.--.*24.96 MOW *19.30 

□ 16K Expansion CmJ..,..*193.00 MOW *149.30 

□ Hodge Podge tegs 2/5}. ^ $23.95 MOW *31,50 

D TeechBf 's Pet... *15,95 MOW *14.50 

I Temple olApshai.....$39.95 MOW *32.30 

D Hellfire Wsmof...$39.95 NOW *32,30 

□ Crush, Crumble and Chomp. $29.95 NOW *24.30 

□ Booh or Apple Software ..*19,95 MOW *13.30 

□ Apple Panic....*29.95 MOW *24.30 

□ Raster Blaster... *29.95 MOW *20,30 

□ AHflnftelnfGalaiian)...*24.95 MOW *22,50 

D Alien Typhoon.$24.95 HOW *22.30 

Q Sitoggto (Puckmari).*24.95 NOW *22,30 

□ Space Wsrriw—.$24.95 NOW $20.30 

□ HEAD ON...........*24.95 MOW *22,30 

□ Fanlaaftand 20*1-.„.„$59.95 MOW *32,30 

0 Bridge 2.0..:.....$21.95 NOW *19.30 

0 Ultima.... .139.95 MOW *34.30 

□ Heme Money Hinder ^„„„„S34 95 NOW *20.50 

D Campu4toth Arithmetic.$49.95 MOW $39.30 

□ ComptNltetti Fractions.*39,95 MOW *33,34 

□ Compu-Math Decimals. ,*39.96 MOW *33.30 

□ Algebra 1 ......*39.95 MOW *$1.50 

□ Spelling Bee.*29.95 MOW *23.30 

□ The Prisoner. .$29.95 HOW *23,30 

□ Sargon II (chess)...*34.95 NOW *29,30 

C Pool 1,5.,™„$34.95 MOW *29-90 

0 Spellguard for Apple .$295.00 HOW *243,30 

□ Sup'R Terminal BO Col.$375,00 MOW *309,30 

□ Memorei 3401 Bon Of 10.$45.00 MOW *24.30 

P Word Star.. $375.00 MOW *275,30 

□ Z-WScflcard With CP/M . $399 00 HOW *299.34 

□ Robot Wars. ........... $39.95 MOW *14,30 

Dir Hi-Res Green Mon „..... $205.00 MOW *233,00 

□ A.B.M...$24.95 MOW *22-34 

□ Castle WoltensWn._.$29 95 MOW *23.30 

□ Mission Asteroids.„„...*19.95 MOW *17.30 

□ Mystery House . ..$24,49 MOW <31.30 

□ WUard and Ihe Pntrcess _,.*329S MOW *29.30 

□ Cranston Manor. . $34.95 HOW *29.50 

□ Pegasus U.. ,.. ,..., $29.95 MOW *23,50 

C Hi-Ret Football... $39.95 MOW $34,30 

C Hi-Res Soccer . .$29,95 MOW *23,30 

□ SoNPoniAdvenb4rt.,...™.*29.93 MOW *23.30 

□ Gobblers . *24.95 HOW *19,30 

□ Zwk ..—139.96 MOW *33.90 

□ Visit ale 3.3............. $ 199.95 NOW * 139,30 

□ Magic Wand BO Column..... $395.00 MOW *239,50 

C Falcons —.. -.....*2995 MOW *25.30 

C Fastgammon...$24.95 HOW *20,30 

□ Intemabonal Grand Prti ,„„. $29 95 MOW $23.30 

C Space Eggs . ... $2995 NOW *24,30 

O Orbftron.......,,.*29.95 MOW *24,30 

□ Gamma Goblins. .... *29.95 MOW *24.30 

D Epoch,™.. .„.,„„$34.95 MOW *20,30 

Q Pulsar H. $29.95 HOW *24,30 

□ Autobahn..,.,...,$29,95 MOW *24,30 

DSiwWtert..™....$29.95 MOW *24.30 

D Galactic Attach........$29 95 MOW *23,30 

D Magic Window Word Proc.., $99 95 MOW *94.30 

□ IFO Database Manager..SI 20.00 MOW *99.30 

□ OB Master..*229,00 MOW *189,30 

D The Warp Factor . . $39.95 MOW *33.30 

□ Righl Simulator.. *33.50 MOW *29.30 

□ Pro Football PI. Pred . ..$26.95 MOW *22-30 

□ Win AT The Races. ...$39.95 MOW $34.30 

D Videoterm BO Col Card.$345.00 NOW $279.30 

□ Multiple Regression..$29,95 MOW *23,30 


★ SEND FOR FREE 
PRICE UST & CATALOG * 

DEDUCT 3% IF PAYMENT ACCOMPANIES 
ORDER- WE PAY SHIPPING AND IF YOU PHONE 
YOUR ORDER WE WILL CREDIT SI .00 FDR 
GALL. CALIFORNIA RESIDENTS ADD 6% SALES 
TAX. ALL ORDERS SHIPPED FROM STOCK 
WITHIN 4B HOURS. WE ACCEPT MASTER CARD 
AMD VISA. C O D s ADD $5.00 

★ 518 E, ECHO CL, 

SAN BERNARDINO, CA 92404 
PHONE ORDERS (714) 886-0761 


Knowledge, Ethics, end Piracy 

I was not moved to respond to Chris 
Morgan's editorial on software piracy (see 
"How Can We Stop Software Piracy?" 
May 1981 BYTE, page 6), but having read 
the wave of letters in the September 1981 
BYTE, I feel one point of view has been 
missed. 

A few hundred years ago, before print¬ 
ing was invented, bands of monks pains¬ 
takingly copied manuscripts by hand to 
pass knowledge and learning to others. 
These documents were closely guarded 
and available only to the rich, 
"Education" existed only in these 
monasteries and for the elite, 

After the invention of the printing press 
with movable type, books became less ex¬ 
pensive and easier to duplicate. Learning 
filtered down to the "middle classes." 

Somewhere in our social development 
we realized that the impoverished masses 
had not received the benefits of learning, 
and the free lending library evolved. 

The author of a novel gets paid by the 
publisher, who happily sells to both the 
bookstore and the library. If 1 own a book 
and a friend wants to borrow it, I lend it 
and, in so doing, deny the publisher a 
sale. Society does not condemn either of 
these actions. But the authors of software 
would have us believe these acts are 
felonies when extended to their product. 
Our attitude toward literature is mature, 
but our feelings are "monastic" toward 
software. 

Of course, there is a distinction. When 
a book is borrowed, the recipient has tem¬ 
porary use and returns the original. No 
copy is made. If it is a reference book, the 
user may buy his or her own or copy a 
few pages. One is more likely to purchase 
paperbacks than to make copies. 

Extending this analogy then, what is 
needed are plentiful, inexpensive libraries 
of software for the impoverished masses 
to borrow and return. Couple this with in¬ 
expensive originals, analogous to paper¬ 
backs, and the problem could be solved, 

Martin Oakes 
2100 Oriole Dr 
Freeport IL 61032 


There have been many discussions 
recently in BYTE regarding the problem of 
program theft. In many jurisdictions this 
theft becomes a felony because of the 
value of the product stolen. 


In the discussions regarding this prob¬ 
lem, the primary thrust seems to be tech¬ 
nological means to render theft extremely 
difficult. But it seems to me that the pri¬ 
mary cause is of a social nature. For at 
least two decades, the philosophy that 
crimes against property—i.e., crimes that 
do not physically harm people—are of no 
consequence has been part of the changing 
social fabric of this and other nations. 

The most effective solution to this prob¬ 
lem would be a demand that the educa¬ 
tional establishment return to the tradi¬ 
tional teaching of morals, ethics, and 
responsibility that prevailed prior to the 
embracing of what is now proven to be a 
fallacious theory. All crimes do hurt all 
people. 

By concentrating only on technological 
solutions to complex problems that in¬ 
volve social aspects of the world in which 
we live, we technologists do ourselves and 
the general population a disservice. 

Finally, it seems to me that BYTE might 
well emulate Quality magazine by inviting 
commentary from social scientists a& was 
done in its September 1981 issue. 

Waiter D Nichols, President 
YES Computer Sciences Inc 
3090 Acushnet Ave 
New Bedford MA 02745 


More Intelligent Computers 

I'd like to comment on Donald Byrd's 
article "Science Fiction's Intelligent Com¬ 
puters." (See the September 1981 BYTE, 
page 200.) 1 have been a science fiction 
fanatic for most of my life and am espe¬ 
cially interested in computer-related 
stories. 

I credit my interest in computers and 
science fiction to one story that Mr Byrd 
overlooked, "The Moon Is a Harsh Mis¬ 
tress," by Robert Heinlein. This story is 
possibly the earliest tale of its type. 
Heinlein is vague about the origin of the 
intelligence (named "Mycroft," after 
Sherlock Holmes' "Smarter Brother"), but 
he is quite accurate about its capabilities. 
I'm surprised that Byrd did not mention it. 

In Byrd's subsection called "The 
Adolescence of P-1/' he does not mention 
that Greg Burgess endows P-l with two 
very human emotions: fear and hunger. 
Hunger is the "primary" emotion, being 
the quest for more and more storage. The 
fear element is that P-l constantly looks 
to see if it has been detected. I would 
credit these emotions as responsible for 
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MusicSystem generates the sound of any musical 
instrument—real or imagined! Solo or sextet. Rock or 
classical. Laid-back or loud. At home, the concert halt, 
or the classroom. MusicSystem sets new standards for 
computer generated music. 

• Works in your Apple*. 

• Digital Synthesizer with 16 voices. 

• Stereo output. 

• Polyphonic—multivoice chords and note sequences. 

• Additive synthesis of instruments. 

• Waveforms are fully programmable for each voice 
to create instrument definitions and music dynamics. 

• 35Khz sample rate. 

• Frequency resolution is .5Hz steps. 

• Graphical input of sheet music with a graphics printer. 

• Complete software operating system. 

• Graphical music editor using light pen (provided), 
game paddles, or keyboard. 


• Pre-entered music provided for immediate playing 
and enjoyment. 

• Thorough documentation and tutorial user's manual. 

Drop by your Apple* Dealer and ask to hear “Mountain 
Music" for yourself. 



suggested retail 



Mountain Computer 

IN COB PO SATED 

300 El Pueblo, Scotts Valley, CA 95066 
TWX- 910 598-4504 1408)438-6650 


The word “Mountain’" in Mountain Computer and the logo are trademarks of Mountain 
Computer Inc, 

Apple is a Trademark ol Apple Computer, Inc. 





'TO function keys 
10-key numeric pad 


(HO<!M'47-U8UO 


rhc [HM R-r uniat Curnputtr dealer nearest ymj t tall 447- hi lllirmis. trtrJ(J) i77-4 Tn AJaska.nr Hnw. 












Because we put what 
you want into it, you get 
what you want out of it 


We unwrapped our new package for you, hit by bit. 

Its all here. And you're looking at it. 

From the 8088 microprocessor that gives you 
the speed and capacity to the RS232C serial 
communications interface that gives you the world. 

All told, no other personal computer offers as 
many advanced capabilities. Read all about them in 
the Technical Reference Manual available at your 
IBM Personal Computer dealer. 

Software? Enhanced BASIC in ROM. IBM 
Personal Computer DOS. Plus a documented set of 
our device driver routines. For high level languages, 
exactly what you want. 

But our software story is still being written. 

Maybe by you. 

If you’re interested, rfl 

start by writing to: 

IBM Personal Computer II 

Software, Dept.765, * 

IBM Corporation, ^ 

Armonk, Mew York g|| 


The IBM Personal Computer 


System expansion 


2 optional internal 
diskette drives 


ffrrrU* 


Parity checking 


8088 microprocessor 


40KB in MOM 


160KB 

per 5 J 4" diskette 


DOS 


User memory 
expandable 
up to 256KB 
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Did you know 
that with 
the new 


UCSD 

P-SYSTEM 

IKS 


VERSION 


you can write 
programs In 



and run them on 

ALTOS. APPLE, 
COMMODORE, 
CROMEMCO, DEC, IBM, 
INTERTEC, PHILIPS, 
OHIO SCIENTIFIC, 
RADIO SHACK. TERAK. 
TEXAS INSTRUMENTS, 
VECTOR GRAPHIC, 
XEROX, ZENITH, 
and many more... 

without change! 

(Think about that next time 
you want a larger market) 

We support systems 
software and applica¬ 
tions ready-to-run on 
APPLE, DEC LSI-lit, 
RADIO SHACK MODEL ll§ 
and ALTOS. 

PCD SYSTEMS 

P.O.Box 143 
Penn Yan, NY 14527 
315-536-3734 


£TM Digital Equipment 
5TM Of Tandy Corp. 
’TMu, of California 


Letters 


P-l's development of intelligence. One 
thing to note is that P-1 was written in 
PL/I, and 800,000 lines of code (Byrd's 
figure) in PL/I can go a long way. 

Some other works that contain in¬ 
telligent computers are the book Man 
Plus , by Fred Pohl, and the movies Col¬ 
ossus: The Forbin Project and Demon 
Seed . 

All in all, Mr Byrd wrote an excellent 
article for an excellent magazine. 

Dana W Cline 
4725 S LoweU #18 
Littleton CO 80123 


Mo Mincing of Words 

Thank you, BYTE and Christopher O 
Kem, for a factual, straightforward 
review of the MINCE text editor. (See 
"MINCE, A Text Editor," September 1981 
BYTE, page 150.) In response to earlier 
suggestions from users, MINCE 2.6 now 
runs the redisplay three to five times faster 
than the version that was reviewed and 
found to be flawed in this respect. 

Additionally, source code {in C) is now 
included with MINCE. The price has been 
changed to $175, 

Brian N Hess 
Mark of the Unicom 
POB 423 

Arlington MA 02174 


One Club Too Many 

Somehow our organization has been er¬ 
roneously listed in BYTE as being a com¬ 
puter club. Tm not sure of how or why 
this happened, but we get several calls and 
letters per month of inquiry, 

Culpepper and Associates is a manage¬ 
ment-consulting organization that sup¬ 
ports vendors of large software products. 
While we publish a newsletter, Salt W 
Pepper , it would not be of interest to 
BYTE readers and we provide no services 
that the typical reader of BYTE would be 
interested in. 

Warren L Culpepper, President 
Culpepper and Associates Inc 
4922 Heatherdale Ln 
Atlanta GA 30360 


Indexing Your BYTEs 

As a professional small-computer user, 
I find BYTE magazine a source of varied 
technical and product information, as it is 
intended. Unfortunately, accessing a par¬ 
ticular article can be quite a chore when I 
need to refer to a large stack of BYTEs. It 
would certainly enhance the magazine if a 
cumulative index extending back 48 
months were to be provided* An ideal ex¬ 
ample of this can be found in Consumer 
Reports magazine, published by Con¬ 
sumers Union, Mount Vernon, New York . 

It would be helpful if a code could be 
added to each article title indicating the 
computer and programming language 
referred to in the story. It would also be 
great if the programs listed in BYTE were 
available on tape or disk at a nominal 
charge. 

Gary Oppenheimer 
79th Street Boat Basin, #39 
New York NY 10024 

We have received many requests similar 
to yours . As a result, we present a 
cumulative index to BYTE in this issue. 
Unfortunately t producing tapes and disks 
in the myriad formats in use today is an 
expensive proposition; however , we do 
encourage authors to attempt to provide 
this service for our readers * . . . CPF* 


BYTE s Bits 


National Leaves 
Bubbles Behind 

National Semiconductor Corporation is 
withdrawing from the bubble-memory 
business. According to Charles E Sporck, 
president and chief executive officer, the 
move comes because of a period of slow 
semiconductor business activity. To keep 
spending in line with sales, and because 
the bubble-memory business is not pro¬ 
jected to reach previously anticipated 
levels, National is discontinuing produc¬ 
tion of bubble-memory devices* For¬ 
tunately for users of National devices, 
Motorola will make bubble-memory parts 
using National's specifications. 

Earlier this year, Rockwell Internation¬ 
al and Texas Instruments gave up on bub¬ 
ble memory, citing similar reasons. At this 
point, Intel Corporation and Motorola 
are the sole American bubble-memory 
manufacturers. ■ 
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Peachtree Software says, Pardon us for being so- 

INDEHISCENT 


Did you know that the peach, that delicious Actually, there is nothing naughty or reveal- 
and succulent fruit borne on a drupiferous mg about being indehiscent. (Sorry, fellas*) 


tree, is an indehiscent fruit? 
In fact, the peach is classified 
as being “fleshy indehiscent/' 
Perhaps that's why most 
peaches seem to be blushing* 


T 

X oo many software users go all to 
pieces. And it s easy to understand 
why. Even the most mature indi¬ 
viduals can come apart at the seams, 
trying ro master the variety of dif¬ 
ferent instructional formats with 
off-the-shelf software* Peachtree 
Software's documentation and user 
manuals are so simplified that it's 
downright indehiscent! With the 
same easy-to-use format package 
afrer package—you'll eat 'em up 
like peaches and cream* And that, 
in turn, will do wonders for your 
nervous system. 

^^^de variety of packages, all 
from the same Tree. The “one 
source” advantage becomes increas¬ 
ingly important as you expand your 
system. And the Tree is loaded with 
a great variety of time-tested busi¬ 
ness software. Heres just a sample. 
Magic Wand™—With this ex¬ 
tremely popular word processing 
system, a minimum of commands 
perform basic functions. It's re¬ 
markably easy to use, and enhanced 
by Peachtree Software for reliabil¬ 
ity. Nuw you can add the Magic 
Spell™ * 'dictionary" w r ith up to 
20,000 words, the first in a whole 
new r series of “Magic“ packages . 
Sales Tracker™—is our most 
comprehensive product—a sales 
order processing system that could 
well be the most sophisticated mi¬ 
crocomputer software ever de¬ 
veloped. It has the power of AM- 



The Very 

BesfOff-The-Sher 
Software Is 
"Off-The-Tree: 

SI /COBOL and floppy or hard disk 
support. User-selectable options 
put the sales manager in complete 
control of his lifestream activities. 
Peachtree Series 5 is an all new 
generation of BASIC General Ac¬ 
counting packages, with General 
Ledger, Accounts Receivable, Sales 
Invoicing, Inventory Management, 
Accounts Payable and Payroll. It in¬ 
cludes such user-requested features 
as:The capability to access and up¬ 
date, simultaneously, both the Ac¬ 
counts Receivable and Inventory 
data files. Hard disk capacity. In¬ 
stallation guides. Expanded data 
and report capability. 

The Peachtree Series 40 is 
adapted for the Apple II *'s standard 
40-column screen and single- 
density 5144noh disk drive, using 
the SoftCard™ from Microsoft**. 
The series includes General Ledger, 
Accounts Receivable, Accounts 


It simply means that the 
peach doesn't burst open 
when it is mature* And that's 
nice. It certainly makes har¬ 
vesting a lot less messy 


Payable, Inventory, Mailing List, 
Payroll, and Magic Wand. 

11 rakes time to grow a tree and 
we’ve been in the business ever si nee 
microcomputers started springing 
up in homes and businesses all 
across America. So out software sys¬ 
tems are time-tested and user- 
feed back refined. You can't rush the 
development process. Only time 
and experience make it possible. 
That's why Peachtree business 
software is the most reliable and 
comprehensive available today. 
Weeds and bushes appear overnight 
in a new “fieldbut more and more 
software users know — You can trust 
the Tree! 

Trust the Tree for Unsurpassed 
Documentation, rated the very 
best, every time, for simplicity, ac¬ 
curacy and completeness. For 
Feature-packed Systems—our 
years of experience give us the ad¬ 
vantage, and we pass that advantage 
on to you with advanced features 
utilizing the latest hardware 
technology. And you can be sure 
that all our Peachtree Software 
packages are very carefully designed 
by our staff of 50 plus to be just as 
indehiscent as we can possibly make 
them! 

That's why there are over 20,000 
Peachtree Software packages in use 
today* To join them, see your near¬ 
est dealer or call 1-800-835-2246 
Ext. 35. In Kansas, call 
1-800-362-2421 Ext. 35. 



The Very Best "Off-The -Shelf” Softwa re Is'Off-The-TreeT 



PEACHTREE SOFTWARE, 3 Corporate Square, Suite: 700, Atlanta. Georgia 30329 (404) 325-83 33 Tele* 11: 810-751-0273 PEACHTREE ATL 

Ftnthtitt Software. Mayit Wand, and Sales Traeker are |r*de marks,of PfeAChrree Sti&Wdre, Inc WpOTHtcd. 

*' Microsoft h a trademark olMiCTOJofr Consumer Products, Tm 11 Apple ll is a rradcm.uk of Apple Com purer, fm 
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Software Review 


Robotwar 

Curtis Feigel ; Technical Editor 


"Welcome to the battlefield of the future!" seemed to 
me a rather ominous greeting, I had opened the Robot- 
war instruction manual expecting to educate myself 
about robots through experimentation. Instead, I was 
reading about sometime after the year 2002 AD, when in¬ 
ternational conflicts are resolved through robot warriors. 
In addition to its gaming aspect, Robotwar provides 
those interested in robotics with an off-the-shelf simula¬ 
tion for developing practical robot software when no 
robot actually exists, 

Robotwar falls into the realm of multimachine games, 
where the computer is not an adversary but a vehicle for 
two or more humans to compete in a manner that would 
otherwise be impossible. (You certainly couldn t build an 
armored computer on tracks and program it to fire ex¬ 
plosive shells for $39.95.) 

Games for More Than One Person 

In "Multimachine Games" (see the December 1980 


At a dance 

Name 

Language 

Robotwar 

Applesoft BASIC 

Type 

Computer 

Programming game 

Apple II with 48 K bytes of 
memory and Applesoft 

Manufacturer 

ROM 

Muse Software, Inc 

330 N Charles St 

Documentation 

Baltimore MD 21201 

75-page booklet 

(301) 659-7212 

Audience 

Price 

People interested in pro¬ 

$39.95 

gramming or robots 

Format 

5-inch floppy disk for both 
Apple DOS 3.2 and DOS 

3.3 



BYTE, page 24), Ken Wasserman and Tim Stryker iden¬ 
tified three factors that make games fun: 

• More than one human player is involved. 

• Success in the game hinges on proper application of 
available information. 

• The major constraints are not the game rules but the 
player's fleetness of mind and hand. 

Like football and some other popular sports, Robotwar 
embodies all three quite fully* 

As many as five robots can be placed in the Robotwar 
arena simultaneously; each robot is identical but for the 
program you provide. The arena is a 256 by 256 meter 
square with impregnable walls; spectators view from 
above. The game's main menu (see photo 1) allows the 
user to start a battle, schedule a series of matches, and 
edit and test a robot's program. While the robot is in the 
arena, its program is in complete control. There is 
nothing you can do but watch from above. 

Perhaps the most remarkable aspect of this game is 
that, unlike chess, playing against yourself can be fun. As 
the programmer, your robot creation (and a little bit of 
you) is in the arena and lives or dies as a result of your 
analysis of the problems involved. One robot may fall 
prey to another, but it is the programmer who vicarious¬ 
ly feels the pain, even if one person programmed both. 

Programming for War 

The robots themselves can be imagined as consisting of 
a square chassis with powered, tank-like treads. The 
chassis is equipped with a gun that swivels 360 degrees 
and a narrow-beam radar unit that swivels to detect walls 
and other robots. Of course, a computer is located some¬ 
where within the armored hull Each of these components 
has a few interesting features that make programming the 
robot a challenge, and some trial-and-error work is in¬ 
volved. 

Each robot's computer has 24 general-purpose storage 
registers and 10 control registers (see table 1). The stor¬ 
age registers are referred to by letter of the alphabet and 
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Turn your Apple into the world’s 
most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist¬ 
ence. Two computers in one. And, the 
advantages of both. 

Plug and go. The SoftCard system 
starts with a Z-80 based circuit card. 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other rrticrocomputer operat¬ 
ing system. Ancrthat's the key to the 
versatility of the SoftCard/Apple. 


BASIC included. A powerful tool, 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk I/O 
statements, error trapping, integer 
variables, 16-dig it precision, exten¬ 
sive EDIT commands and string func¬ 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM¬ 
MON, plus many additional com¬ 
mands, And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler 

More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


Basic Compiler and Assembly Lan¬ 
guage Development System. All, more 
powerful tools for your Apple. 

Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? Its at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below 

SoftCard is a trademark of Microsoft Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer. Z-QO is a registered trademark of Zilog, 
Inc. CP/M Is a registered trademark of Digital 
Research, Jnc. 


/HKROSOfT 

r CONSUMER^ PRODUCTS r 

Microsoft Consumer Products. 400 108th Ave. N. E., 
Bellevue. WA 98004. (206) 454-1315 















are employed in a manner similar to variables in BASIC 
and other high-level languages. The control registers are 
referred to by function name and either control some 


MHAT 00 YOU WANT TO 00 MOW? 

1. START A ROBOT BATTLE 

2 . ASSEMBLE OR TEST A ROBOT 

3. EDIT ROBOT SOURCE CODE 

4. SHITCH SOUND (NOW QH> 

5. MAKE ROBOT STORAGE DISKS 

6 . EXIT TO APPLESOFT BASIC 

7 . SCHEOULE AH AUTOMATIC MATCH 

8. RUM A SCHE0ULE0 MATCH 


Photo 1: The games mam menu. Playing Robotwar isn't simply 
a matter of s farting a battle. A robot s program must first be 
written, assembled , then tested and debugged before a series of 
matches can be scheduled . Some menu selections, such as "2" 
(exit to the assembler), respond with a submenu—the game is 
mostly menu-driven. 


robot function or provide information from sensors, 
{There is also an indexing scheme that could make for 
some very sophisticated programs,) 

Motion is controlled by storing numbers in the 
SPEEDX and SPEEDY registers. These registers set the 
robot's speed in the east/west and north/south directions 
respectively and show the robot's current position within 
the arena. Maximum speed is obtained when the value 
255 or —255 is placed in the registers, with sign in¬ 
dicating direction. Of course, the robot has mass and in¬ 
ertia, so it's always necessary to allow for acceleration 
and deceleration times in your programming. 

To fire the robot's gun, first store a degree value in the 
AIM register to swivel the gun. When a distance value is 
sent to the SHOT register, the gun is fired, and the shell 
explodes at the distance set. After a shot, the gun must be 
allowed to cool. When the temperature reading stored by 
the gun mechanism in the SHOT register reaches zero, 
the gun is ready to fire again. 

The radar unit sends out a narrow-beam pulse when a 
degree value is stored in the RADAR register. The value 
returned in the register indicates the distance to a detected 
object. If the value returned is positive, the object is a 
wall. If it is negative, the object is a robot. By first detect¬ 
ing another robot with the radar and then transferring the 
position and distance information to the AIM and SHOT 
registers, your robot can intelligently seek out and 
destroy other robots. 



THE CAT’S-EYE VIEW 


Get a lion’s share of graphic capabilities 
at a price that will make you purr. 


CAT digital graphic systems interface with S-100, PDP-11, LSI-11 and other host 
computers to create incredibly detailed images. Look at the features that a CAT 
can deliver: 


• Flash digitizer to grab your image from camera, broadcast or recording in as 
little as 1/60 of a second. 


• Highest possible resolution— up to 484x512x8, 242x512x16 or 242x256x24. 

• Dynamic color mapping to produce animation and other effects. 

• Maximum color palette of 16,7 million hues, with dis¬ 
plays of 65,536 simultaneous colors or 256 levels of gray. 

• Light-pen input and other useful options. 

• Flexibility to fit your computer imaging needs within the 
CAT-100 through CAT-800 and CBX series. Call us for a 
CAT that suits your application ... and your budget. 


1 DIGITAL GRAPHIC 5Y5TEM5. INC. 


®T9i01 by J. Pirws. 


935 Industrial Avenue, Palo Alto, CA 94303 
Call (415) 856-2500 
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Apparat announces the most 
versatile EPROM burner available 
today for your TR5‘8G model l and 
111 or Apple computer . * - the 
Apparat PROM Blasting system 
(A.P,B.), Most EPROM burners will 
program only one type of EPROM. 
The A.KB. system will program all 
commonly used 24 pin EPROMs by 
using special personality modules 
that adapt the unit to the EPROM. 

The following EPROMs are 
programmable: 2704, 2708, 2716, 
(3-volt) & (5-volt), 2732, 2508, 2516 
and 2532. 

The versatility and power of the 
A,P,B. system means you're getting a 
PROM burning package with 
extensive capabilities. The price, 
$149.00, insures youTe getting the 
most cost-effective PROM burner on 
the market today. 

With a unique combination of 
personality modules and 


sophisticated software, A.P,B, 
will perform many operations 
impossible with conventional 
PROM burners. Here's a brief 
list of some of A.P.B/s capabilities: 

* Verify ROM is erased 

* Read ROM 

* Copy ROM 

- Copy between different ROM types 

* Frogram ROM 

* Partial programming and copies 

- Verify programming 

* Read or save ROM data on disk or 
cassette (Apple only) 

* Frogram directJy from computer 
memory 

* Examine and/or modify working 
memory 

* Preset working memory 

The A.F.B. system is the most 
flexible PROM burner available. The 
A.P.B, system package consists of an 
interface card that plugs directly into 
an expansion slot*, a complete set 


*TR5'80 version requires Lhe TRS-SO bus 
extender (Cat. # 1-025) or a separate 
user provided power supply and cable. 

TRS-ea and AppJe a?c trademarks of Timely Corp 
and Apple Comptitei, 


of personality modules, software on 
disk and a detailed instruction 
manual. The software will run under 
HEWDO5/80, or TR5DOS™ for the 
TRS-0G, and APFLE DOS™ or APEX 
for the Apple, 

tf you're looking fora powerful, 
versatile and cost efficient EPROM 
burner, call APFARAT today. Dealer 
inquiries welcome. 

( 303 ) 741-1778 



Apparat, Inc. 







4401 So, Tamarac ftarkway Denver, CO 80237 p03) 74 i-1778 


"OH GOIHG SUPPORT FOR MICROCOMPUTERS" 
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DIAGNOSTICS 

Diagnostics 11 is SuperSoft’s expanded 
Diagnostic package. 

Diagnostic II builds upon the highly acclaimed Diagnostics 
I It will test each of the five areas of your system: 


Terminal Memory Printer 


CPU 


Disk 


Every test is expanded. 


Every test is ‘submiT-abie A submit" file Is included 
in the package which "chains ' together the programs in 
Diagnostics II, achieving an effective acceptance test. All 
output can be directed to a log file for unattended 
operation, tor example over night testing Terminal lest is 
now generalized for most crt terminals A quick test has 
been added for quick verification of the working of the 
system. 

The memory test is the best one we have encountered. It has 
new features, including: 

• default to the size of the OPM Transient Program Area 

■ printout of a graphic memory map 

• bank selection option 

• burn in test 

■ memory speed lest 

Diagnostics-il includes the only CPU test for BQ8GyBG85yZ80 

A SpinwntehDiablo/Qume test has been added, which 
tests for the positioning and control features of the Spin- 
writer/Diablo/Qume as well as its ASCII printing features 
(Serial Interface only > 

And. as with all SuperSoh products, a complete online HELP 
system and user manual is included. 

Price $100.00 (manual only): $15.00 

Req u i res: 3 2 K C Pi M soit^ra a«ai ubia i™ mi cpjm 

ayslsms Specify yom syslem 


Available (torn tine dealers every where, 
or directly from: 

SUPERSOFT ASSOCIATES 
P.O BOX 162B 
CHAMPAIGN, IL 61820 
(217)359-2112 

Technical Hot Line (217T359 2691 

vm BEGiSrEWfCI IMftMUl DW*L WStMKH 

SupetSoft 

First in Software Technology 


UK anrl Europe. 

DIGITAL DEVICES 
LONDON ROAD 
SOUTHBOROUGH KEN1 
TUNBRIDGE WELLS 
TN4 ORL 

ENGLAND Tale* 95&B3 

Tel Tunbridge Well* 1M9Z> 

Japan 

A SR CORPORATION INTERNATIONAL 
1-2-fl, SHIBA DAIMON 
TOKYO ID5 
JAPAN 

Tel IOSl-437'3901 Teles 242-3296 


You can check on any damage to your robot via the 
DAMAGE register. This contains the percent damage the 
robot can yet sustain. Should this register reach zero, 
your robot explodes, disappearing from the arena. There 
is also a RANDOM register for accessing a random-num¬ 
ber generator. 


Battle Language 

Programs are written in Battle Language, an assembly¬ 
like language that supports only simple arithmetic opera¬ 
tions, the high-level branch constructs IF, GOTO, and 
GOSUB, and the assignment statement TO. Some sur¬ 
prisingly elegant code is possible with this abbreviated 
set, especially if you use the indexing feature. 

The instruction manual provides examples of basic 
routines needed to control robots. Moving, monitoring 
damage, scanning for enemy robots, and shooting are all 
treated clearly and concisely. The complete source code 
for Mover {see listing 1), a Muse-supplied demonstration 
robot that embodies one of the more sophisticated pre¬ 
programmed strategies, is also included. 

The best way to learn Battle Language, however, is to 
write a robot program yourself. To facilitate this, Muse 
includes a no t-so-ru dimen tary, screen-oriented text 
editor as one of the main-menu choices. It includes com- 


imber 

Name 

Type 

1 

A 

Storage 

2 

B 

Storage 

3 

C 

Storage 

4 

D 

Storage 

5 

E 

Storage 

6 

F 

Storage 

7 

G 

Storage 

8 

H 

Storage 

9 

1 

Storage 

10 

J 

Storage 

11 

K 

Storage 

12 

L 

Storage 

13 

M 

Storage 

14 

N 

Storage 

15 

O 

Storage 

16 

P 

Storage 

17 

Q 

Storage 

16 

R 

Storage 

19 

S 

Storage 

20 

T 

Storage 

21 

U 

Storage 

22 

V 

Storage 

23 

W 

Storage 

24 

X 

Current X position 

25 

Y 

Current Y position 

26 

Z 

Storage 

27 

AIM 

Control gun aim 

28 

SHOT 

Fires the gun 

29 

RADAR 

Pulse radar 

30 

DAMAGE 

Monitor damage 

31 

SPEEDX 

Control horizontal speed 

32 

SPEEDY 

Control vertical speed 

33 

RANDOM 

Random number generator 

34 

INDEX 

Index to other registers 


Table 1: Registers available to the programmer of a robot's 
computer. Twenty-four are general-purpose storage regis¬ 
ters, ten provide control functions of some kind. 
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Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un¬ 
matched reliability and prompt, 
courteous service. 

Through the years f Systems 
Group product, acceptance in 
Z80 CPU, disk controller, I/O 
and memory boards have been 
the result of some very pur¬ 
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc¬ 
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com¬ 
puters what they are today. 


Fast, reliable and powerful. 

System 2800 computer sys¬ 
tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex¬ 
pand as your organization's 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select CP/Mt MP/M’or 
OASIS n operating systems to run 
all your word processing and 


accounting programs. No mat¬ 
ter what size organization you 
control, control¬ 
ling will be 
easier from 
now on. 

See the 
System 2800 
from Systems 
Group, they're 
what computers should have 
been in the first place. 

| regisEcred trademark of Digital Research 
tt registered trademark »£ Phase One Systems 



Dealer Inquiries Invited 
For dealers only, circle 402 
All other inquiries, circle 403 


Systems 


Group 


k , Oivssicw 0 i MEASUREMENT systems controls 
i(ltorparite<) 


1601 Orangewoad Avenue 
Orange. California 92668,. 17141 6334460 
T W X/T ELEX 910 69 3 1350 S Y ST EM GRP QRGE 


Be Permanently Impressed. 


The Expandable Computer family 
from Systems Group. 




1981 

Today's Requirements 

Dual floppy single or multi-user system 


1983 

Tomorrow's Requirements 

10M byte hard disk and floppy drive, 
single or multi-user system 


1985 

Your Future Requirements 

40M byte bard disk and 20M byte Lape 
back-up, single or multi-user system 











plete cursor control and even moving of text "'blocks/' 
Once the source is complete, it can be assembled and put 
on the "test bench," 

The test bench is a program feature that lets you ex¬ 
amine the operation of a robot program without actually 
going to the battlefield; it's sort of a dynamic debugger. 
The program statements being executed are displayed on 
the screen along with the values in various registers, and 
instantaneous information on theoretical speed, position, 



Photo 2: The Robotwar battlefield during combat. 


and status of the robot is available. You can single-step 
through the program, stop it altogether, and even 
simulate attacks and radar acquisition of targets. 

To my mind, the test bench is an important idea and 
will probably prove most useful to people just learning to 
program. Although every beginning robot programmer 
(and most veteran ones) will make mistakes when pro¬ 
gramming a robot, it would be very discouraging for 
most to watch their prize creation blindly beating itself 
against a wall. The test bench gives you the means to find 
bugs—makes it easy, in fact—and to correct them before 
pitting your robot against others. The simplicity of Battle 
Language and the availability of the test bench make pro¬ 
gramming a less imposing task, especially for beginners, 
and suggest Robotwar's use as an instructional device in 
classroom settings. 

Gird Thy Loins 

When a robot's source code is completed, assembled, 
and the object code is stored on disk, the programmer 
then takes the role of spectator, Robotwar lets you select 
your robot's opponents from a set of adversaries that in¬ 
cludes robots programmed by Muse as well as those writ¬ 
ten by your friends or enemies. If you are a solitary 
player, your robot may have no other opponents than 
those the program supplies. Any mix of up to five robots 
and multiples of the same robot are allowed in the arena. 

Preprogrammed robots that come with the game dem- 


DATAFACE GRQ SERIES INTERFACE 

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 




The DatafaceGRQ-11 Inter¬ 
face expands your Olympia ES 
Series electronic typewriter 
into a letter press quality printer for your personal or busi¬ 
ness computer And, you still have a fully featured electronic 
typewriter—two machines in one. 

The GRQ Series Interface features: 

1. Standard EIA RS-232-C Serial Interface and Parallel 
(Centronics compatible), 

2. Standard asynchronous ASCII code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom¬ 
modates odd, even or absence of parity bit. 

3. Fifty thru 9600 Baud data rate options. 

4. Two K buffer; supports X-on, X-off protocol as well as 
RTS signals. 


5. Circuit board is installed in¬ 
side typewriter back panel 
along side logic board. The 
connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering required. 
Power is provided to the GRQ thru two pins of the 40 lead 
cable. Installation in 10 minutes. 

End user, Dealer, Distributor and OEM inquiries are wel¬ 
come. For additional details, specifications and computer 
compatibility contact: 


□ftTAFflCE tnc. 

2372 A WALSH AVE., SANTA CLARA, CA 95050 
(408) 727-6704 
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The 2nd Generation' Is here! 



MEASUREMENT systems & controls proudly 
introduces its new and exciting “2nd Generation” 
family of S-100* compatible products. Each has 
been specifically designed for use with 
multi-user and network 
operating systems such 
as MP/M, CP/NET, and 
OASIS. Every product is 
fully tested and burned- 
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently available from 
any other source. 

Z80 PROCESSOR 

BOARD — The most 
powerful CPU board available today. Outstanding 
features include 4MHz operation, high-speed serial 
and parallel I/O utilizing DMA or programmed 
control, eight vectored priority interrupts, and a 
real time clock. 


MULTI-USER SERIAL I/O BOARD - For use in 

expanded systems requiring up to eight additional 
serial I/O ports. Features include: 16 maskable 


vectored priority interrupts, RS-232C interfaces 
with full handshake, asynchronous or synchronous 
operation with asynchronous baud rates to 19,200. 
Available in four or eight channel versions. 


DOUBLE DENSITY 
FLOPPY DISK 
CONTROLLER BOARD- 

controls up to four 514- 
inch or 8-inch disk drives 
using IBM soft sectored 
formats. It features 1K 
of on-board buffering, 
DMA controlled data 
transfers and the per¬ 
formance character¬ 
istics of the superior 
NEC 765 chip. 


64K BANK SELECTABLE MEMORY BOARD — 

Features include I/O port addressing for bank 
select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 
configured as four totally independent 16K 
software-selectable banks, with each bank 
addressable on any 16K boundary. 


4 All products meet the new IEEE standards. 


Systems 



A Division of MEASUREMENT systems &. controls 

incorporated 


“Attractive Dealer & OEM Prices" 

See your nearest computer dealer, or 
contact us for the complete story on 
The 2nd Generation. 


1601 Orangewood Ave., Orange, CA 92668 
TWX/TELEX: 910 593 1350 SYSTEMGRP ORGE 

714 - 633-4460 


For dealers only, circle 404 
All other Inauiries. circle 405 












onstrate some simple but increasingly effective strategies 
that can be tough to beat: 

Target does nothing, but still wins once in a while 
because more active robots tend to destroy each other 
first. 

Scanner sits in one spot and scans 360 degrees, looking 
for an enemy; when one is found, Scanner "locks on" and 
keeps firing until the enemy is destroyed. 

Random is similar to Scanner but constantly moves in a 
random pattern. 

Mover is similar to Scanner but, if damaged, moves to a 
new location. 

Bottom remains in constant motion along the south wall 
of the arena, always scans due north, and fires as it passes 
an enemy. 

In a recent ten-game match. Bottom won most often, 
followed by Mover, Random, Target, and Scanner, 
When I first saw Bottom perform, I was perplexed. 
Eventually I realized it was using constant motion to scan 
the whole arena while presenting a moving target to the 
rest of the field. Its evasive action usually allowed it to 
survive the longest. 

Bottom is a rather simplistic program. The robot 
blithely runs a back-and-forth course parallel to the 
arena's south wall but doesn't watch where it's going. 
Should another robot move into its path, the two will 


collide repeatedly until one dies. 

A Small Problem 

The success of Bottom's elegantly simple strategy in¬ 
spired me to see if a few modifications could fix some of 
its shortcomings and improve its performance. I created 
Tops, a version that mirrored Bottom's wall-hugging mo¬ 
tion but along the north wall instead. The major dif¬ 
ference was that Tops would pause to scan its path, and if 
another robot were too close to the north wall. Tops 
would halt and destroy it before continuing. 1 was 
amazed at the performance: Tops lost every battle! 

It seems there is a more subtle reason for Bottom's 
being programmed to hug the south wall: all the prepro¬ 
grammed robots, including Bottom, are initialized facing 
north. Tops was a sitting 'droid. Worse yet, it kept run¬ 
ning into walls and would help destroy itself before it 
traversed the arena five times. The solution to the first 
problem was, of course, to choose a different wall* The 
second problem was more serious and points out a signif¬ 
icant problem with the game itself: the more sophis¬ 
ticated a robot's program is, the longer it takes to run and 
the longer a robot takes to react to changing conditions 
(such as an approaching wall). 

A common microcomputer might interpret hundreds 
of thousands of BASIC instructions in one second. 
Robotwar's robots seem to execute fewer than ten in one 
second. Your robot can run into something and inflict 


BARCODE FOR YOUR 
SMALL COMPUTER. 
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New in-depth report tells 
you how-at savings 
of up to $40,000 

"Contemporary Applications of 
Optical Bar Code Technology" is a 
new, comprehensive report from 
North American Technology that 
can save you thousands of dollars 
in research and development time 


when programming and equipping 
your small computer for bar code. 
Written by the originators of Byte 
Magazine’s experiments with pub¬ 
lication of software in printed form, 
Walter Banks and Carl Helmets, 
this 512 page report is the only 
complete presentation of materi¬ 
als on keyless data entry using 
modern bar code technology. It will 
enable you to: 

• Read HP-41C calculator formats into 
your Apple, or other suitable computer, 

• Prepare and deliver machine 
readable printed software to your 
customers. 

• Read a UPC aide into your personal 
computer. 

• Print Code 39 manufacturing inven¬ 
tory tag*; with your formed character 
or dot matrix printer. 

Here, in clear, concise, under¬ 
standable language Is all you need 
to know about bar code history, 
software engineering requirements, 
283 pages of machine independent 
UCSD Pascal* software in source 
listing form. There are 44 modules 

‘Trademark Regents of the Stale dI California 


to generate and read all major for¬ 
mats from Code 39 to HP-41 C, and 
UPC to the new NATI text software 
publication format. You get infor¬ 
mation you can use to program 
your small computer for bar code 
without detail processing by a 
human operator. This method 
speeds the operation, eliminates 
translation and entry errors and, 
where desirable, permits the use of 
unskilled personnel for the entry 
function. You save thousands of 
dollars as a result. The $500 pur¬ 
chase price of the report includes 
license for the commercial modifi¬ 
cation and use of all software con¬ 
tained therein. 

For detailed Information, send for 
our brochure. There is no cost or 
obligation. Mail the coupon today. 
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NORTH AMERICAN 
TECHNOLOGY, INC 

Strand Building 
174 Concord St, 

Peterborough, NH 03458 
(603) 924-6048 




Please send me your FREE brochure on 
'Contemporary Applications of Optical Bar 
Code Technology; 1 

NAME__ 

ADDRESS_ 

□TV__ 

STATE_ZIP_ 
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The guy on the left 
doesn’t stand a chance. 


The guy on the left has two file folders, a news maga¬ 
zine, and a sandwich. 

The guy on the right has the OSBORNE 1®, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to get more 
work done—and better work done—in less time, and with 
less effort. 

Unfold it, plug it in, and go to work 
like you’ve never worked before. .. . 

Goto work with WORDSTAR® word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAILMERGE®—the mailing system that turns out 
personalized mass mailings in the time you'd spend on a 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and “what if" questions in¬ 
stantly. For the more technically minded, SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools— 
the CBASIC-2® business BASIC, or the Microsoft BASIC® 
interpreter. 

That’s standard equipment. 

Options include about a thousand different software 
packages from a host of vendors designed to run on the 
CP/M® computer system. 

Go to work at the office, at home, or in the field. 

Or anywhere. Optional battery packs and telephone 


transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1 .That’s good, because 
you won't want to work again without it. 

All for $1795. It’s inevitable. 

The OSBORNE 1 is the productivity machine that's 
changing the way people work. Put simply, the machine 
delivers a significant productivity edge—day in and day 
out—to virtually anyone who deals with words or num¬ 
bers. Or both. 

Since the entire system is only $1795, it won’t be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it's inevitable. 

The OSBORNE 1 includes 3 Z80A*CPU, 64K 
bytes of RAM memory, two 100 kilobyte 
floppy disk drives, a business keyboard, 
built-in monitor, IEEE 488 and RS232 inter¬ 
faces for printers and other things that 
get connected to computers, plus 
CP/Mp CBASIC-2, Microsoft BASIC, 

WORDSTAR, and SUPERCALC, The 
system is available from com¬ 
puter retailers nationally. 


$1795. It’s 
inevitable. 


COMPUTER CORPORATION 

26500 Corporate Avenue Hayward, California 94545 
Phone (415) 887-8080 TWX (910) 383-2021 
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Listing 1: Sample source code for Mover. One of the more so¬ 
phisticated of the preprogrammed robots , Mover sweeps the 
arena with radar to find an enemy, "locks on" and fires until the 
enemy is destroyed , but is smart enough to take evasive action if 
fired upon . 


250 TO RANDOM ; INITIALIZE RANDOM NUMBER 


3 START 

] DAMAGE TO D 
] SCAN 

] IF DAMAGE # D GOTO MOVE 
) AIM + 17 TO AIM 

3 SPOT 

3 AIK TO RADAR 
I IF RADAR > 0 GOTO SCAN 
] 0 - RADAR TO SHOT 

] GOTO SPOT 

] MOVE 

] RANDOM TO H 
] RANDOM TO V 


; SAVE CURRENT DAMAGE 


; TEST : MOVE IF DAMAGED 
; IF NOT* INCREMENT AIM 


ALIGN RADAR TO AIM 
SCAN IF NO ENEMY FOUND 
OR SHOOT SPOTTED ENEMY 
IS ENEMY STILL THERE 


; PICK A RANDOM PLACE TO GO 


MOVEX 

H - X * 100 TO SPEEDX ; TRAVEL TO NEW X LOCATION 

IF H - X > 10 GOTO MOVEX ; TEST X POSITION 

IF H - X < -10 GOTO MOVEX; TEST X POSITION 

0 TO SPEEDX ; STOP HORIZONTAL MOVEMENT 


MOVEY 

V - Y * 100 TO SPEEDY 
IF V - Y > 10 GOTO MOVEY 
IF V - Y < -10 GOTO MOVEY 
0 TO SPEEDY 
GOTO START 


TRAVEL TO NEW Y LOCATION 
TEST Y POSITION 
TEST Y POSITION 
STOP VERTICAL MOVEMENT 
START SCANNING AGAIN 


Wfc 4>fatmd fa &U 

How you can have another one of thus? Little extras 

that makes you fee! good about your computer... 
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b com pi ere packet of the mutt attractive stock forms j 
on the market, from the people whose only business is the small computer i 
user. Our experienced customer staff is ready and walling to answer 
questions regarding your forms needs. 


* OVER SCO STOCK FORMS TO CHOOSE FKOM 

- 7.WORK]NO DAY GUARANTEED RUSH SHIPMENT 

* personalised SERVICE AND QUALITY you will 
LEARN TO COUNT ON 
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Instruction 

Meaning 

TO 

Stores a value in a register. 

+ 

Adds two values. 

- 

Subtracts two values. 

* 

Multiplies two values. 

/ 

Divides one value by another. 

IF 

Compares two values and alters program sequence. 

GOTO 

Goes to a label in the program. 

GOSUB 

Executes a subroutine. 

ENDSUB 

Returns from a subroutine. 

Table 2: Commands in Battle Language. This simplistic pro¬ 
gramming language combines high-level branching con¬ 
structs with low-level access to robot functions, The small 
number of instructions means that beginners don't have to 
master a difficult language just to play the game , 


damage on itself while jumping to a subroutine. Sadly, 
this is going to discourage structured programming in 
favor of straight-line coding {GOSUBs take time). 

Although not of the same magnitude, there is another 
problem that I found vexing: the stalemate. Occasional¬ 
ly, two robots never detect each other or never score hits 
on one another. Because of timing relationships in the 
game (program lengths, robot speed, and scanning inter¬ 
vals), robots may continually cycle through the proper 
instructions, performing flawlessly but never damaging 
each other. For instance, Bottom and Scanner might fall 
into a nit where Bottom never "blips" the radar at just the 
right time to see Scanner, while Scanner might see Bot¬ 
tom but always fires a few degrees off and is never able to 
score a hit. 

Peacetime Use 

Fighting isn't this games only function, 1 have tried 
some interesting experiments without firing a shot. My 
favorite involves a robot I call D-Cell (for decelerate), 

D-Cell is programmed to go as far as possible in one 
direction, then turn left a random number of degrees and 
repeat, decelerating or stopping to avoid oncoming ob¬ 
jects, This is quite a challenge, considering that several 
D-Cells may be roaming around at various speeds on odd 
courses. 

The beauty of Battle Language lies in its simplicity, its 
high-level constructs with low-level access to robot func¬ 
tions, Unfortunately, Robotwar does not allow the user 
to choose a robot's position or to have it pick up objects. 

Conclusions 

• As a spectator sport, Robotwar is merely interesting. 
People who play it, however, may become obsessed. 

• Battle Language is easy to learn and simple enough to 
allow neophytes to get adequate results in just a few 
minutes. Enough possibilities exist to challenge a veteran 
programmer for hours, 

• Robotwar's text editor and test bench are features that 
demonstrate this product's sophistication. 

• Robotwar is more than just a game. It can be used as an 
educational tool to teach the fundamentals of program¬ 
ming and process control.# 
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customized and friendly error free code? 




Programmer 


File of forms 


Automatic code generation 


Printer 


CRTForm™ is a programmer productivity tool that saves time. 


CRTForm produces a friendly bug free inter¬ 
face between end users and the applications 
programmer, 

CRTForm makes sure that end users enter Informa¬ 
tion correctly, and gives error messages [in plain En¬ 
glish) if they don't. It guarantees that programmers 
will receive correct information without having to 
write hundreds of lines of error checking code. 

CRTForm allows you to modify program input specif¬ 
ications without requiring expensive and time con¬ 
suming changes in applications code. It even gen¬ 
erates a source code skeleton (Pascal, BASIC, 
COBOL, FORTRAN, PL/1, and Ada) to interface the 
programmers' application code to the CRTForm run¬ 
time module. 


The CRTForm package consists of: 

• A forms manager that manipulates random access 
files of input specification forms, 

• An editor that creates and modifies the specif¬ 
ications forms. 

• A print utility that produces hard copy of forms and 
their specifications, 

• A code generator that writes source code skele¬ 
tons for ease of program interfacing, 

• A terminal-independent runtime module in the 
machine language of your host processor. 

CRTForm is available under the CP/ M, UCSD, and 
Apple Pascal operating systems. Please call or write 
for further information on OEM licensing arrange¬ 
ments, or for the name of your nearest CRTForm 
dealer. 


PROGRAMS THAT WRITS PROGRAMS 

!td I ATC CD l\/1 

CORPORATION 

57S0 BALCONES BU\TB £02 
AUSTIN, TEXAS 70731 
PHONE 51 2/451-0221 


CRTFORM and Staicom are trademarks of Statcam Corporation - Registered trademark as follows: CFM-DigJtal Research . UCSD-U.C. San Diego; Apple-Appte Inc. 





















A faceless stranger in the crowd presses a slip of paper into your hand and is gone. You are surprised, but only for 
a moment; after all, they had said that you would be contacted. You follow the confusing directions on the paper and 
find yourself somewhere in an unfamiliar part of town. And there it is—the neon sign above the warehouse door 
proclaims '"The Coinless Arcade." Something deep inside you knows that it is true. You walk inside, and you see all 
the games you've ever played and a few you never knew existed. Clusters of people, gathered together in friendly 
competition, surround most of the games. You walk up to a vacant machine, one of your favorites, reach into your 
pocket, and pull out a quarter. You start to put it in the machine, but find no slot for it. Smiling, you replace the 
coin in your pocket and press the flashing red button labeled START. The fun begins, and you know it is only the 
beginning. 

Strictly speaking, the Coinless Arcade does not exist, But r in a way, it does: in 
the software available for many of today's microcomputers. We just came back 2 
from the Coinless Arcade with photos of some of the newest and best computer 
games around. Take a stroll through our Coinless Arcade, We think you'll like 
what you see. 
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11 "Roar!" "YipeI” This is the only 
J dialogue between the two fighting 
dinosaurs that star in this two-player 
game , The dinosaurs, maneuvered by 
players with joysticks, try to bite each 
other on the back of the neck. A nice 
touch is that the battle is not even to the 
death—when the score of one dinosaur 
goes to zero, it retreats into the dis¬ 
tance. Dino Wars, by Robert Kilgus, for 


the TRS-80 Color Computer, $39.95 (car¬ 
tridgeX from Radio Shack , One Tandy 
Center, Fort Worth TX 76102 , 

The graphics and music of Leo 
Christopherson make Voyage of 
the Valkyrie a top-notch game. You com¬ 
mand the attack ship Valkyrie and must 
secure the island of Fugtoy by finding 
and capturing the ten castles there. 
Norse place names and occasional 


music from Wagner operas lend a 
distinctive style to this game, Voyage of 
the Valkyrie, for the TRS-80 Mode/1 or iif 
(shown here) or the Apple // or li Plus, 
$39.95 (disk), from Advanced Operating 
Systems, 450 St John Road, Suite 792, 
Michigan City IN 46360. 


This original game is, in some 
ways t the opposite of the popular 
Star Castle arcade game. You command 
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the ship in the middle, and you try to fast 
as tong as possible against kamikaze 
ships that are battering your shields. 

You can shoot past your shieids at the 
enemy ships, but they are very hard to 
hit Space Warrior by Marc Goodman, 
for the Apple If or tl Plus, $24.95 (disk% 
from Broderbund Software, 2 Vista Wood 
Way t San Rafaei, CA 94901, 


Apple Panic is one of the most 
creative and novel games to be 
invented for a microcomputer The smaii 
creatures after you are '‘apples ,■' and 
you have oniy one way of stopping them. 
You must dig hofes in the walkway you 
are on; when an ‘apple'' falls into one 
and is temporarily stuck there, you must 
knock it through before it can get out of 
the hole and repair the walkway. Unlike 
so many arcade games that can often 
defeat you in less than a minute, this 
game is slow paced and easy to ptay (al¬ 
though it is still challenging)- Apple 
Panic, by Ben Serkf for the Apple It or it 
Pius, $29.95 (disk), from Broderbund 
Software, 2 Vista Wood Way, San 
Rafael, CA 94901. 


Kayos is an assault on the 
senses. While a field of asteroids 
distracts your eyes and two colored air¬ 



craft (middle) try to ram your ship (at 
bottomh your objective is to shoot the 
quickly moving red ship zooming across 
the top of the screen. Kayos, for any 
Atari 400/800, $34.95 (disk or cassette), 
from Computer Magic Ltd, 176 Main St, 
Port Washington NY 11050. 

The classic game Galactic Empire 
w* has recently been translated for 
the Atari 400 and 800 computers, in this 
free-form game of military strategy t you 
command the flagship Orion and must 
use your limited resources to conquer 
and hoid the twenty inhabited planets of 
the known galaxy. Galactic Empire, by 
Douglas Cariston (Atari translation by 
David Simmons), for the Atari 400/800. 
$19.95 (cassette), from Adventure Inter¬ 
national, POB 3435, Longwood FL 32750, 
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/ ■Olympic Decathlon is the 
definitive game for the 
armchair athlete. Actually, 
Olympic Decathlon is a series of 
games that lets up to eight 
people compete in the ten 
events of the Decathlon. Timing 
and finger endurance are the 
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qualities that guarantee suc¬ 
cess. In the 110-meter hurdle 
event (shown here), you have to 
press two paddle buttons in an 
exact sequence to make your 
player "run”; he jumps when 
you hold down a button for 
longer than an instant. Olympic 
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Decathlon, by Timothy Smith, for 
the Apple II or II Plus, $29.95 
(disk), or the Radio Shack 
TRS-80, $29.95 (disk or 
cassette), from Microsoft 
Consumer Products, 400 18th 
Ave NE, Suite 200, Bellevue I NA 
98004. 
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f Earth is a battleground! 

You must patrol the skies, 
shoot down strange creatures 
that materialize from thin air, 
and rescue humans that are 
being abducted by a mysterious 
blue-winged creafure. This 
game, loosely based on the 
Williams Defender coin-operated 
game, has the most breath¬ 
taking graphics I’ve seen to 
date! Gorgon, by Nasir Gebelii, 
for the Apple II or II Plus, $39.95 
(disk), from Sirius Software, 

2011 Arden Way #225A, 
Sacramento CA 95825. 
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Most microcomputer 
games that are versions of 
existing board or equipment 
games aren't worth the disks 
they're printed on, but Raster 
Blaster does not fall into that 
category I Ignore the totally 
realistic ball movement if you 
want to, but the robot arms that 
can hold a ball in play for later 
release are a feature that no 
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existing pinball machine can 
match. Raster Blaster, by Bill 
Budge, for the Apple II or II 
Plus, $29.95 (disk), from 
BudgeCo, 428 Pala Avenue, 
Piedmont CA 94611. 


dj! Missile Command, one of 
‘~J i the most popular coin- 
operated arcade games to date, 
is now available in a cartridge 
for the Atari 400 or 800 
computers. The trackball of the 
coin-operated version has been 
replaced by an Atari joystick, 
and you have only one missile 
base (not three), but the sights, 
sounds, and behavior of the 
original game are still there. 
Missile Command, for the Atari 
400/800 computer, $39.95 (car¬ 
tridge), from Atari Inc, Consumer 
Division, 1195 Bor regas Ave, 
Sunnyvale CA 94086. 


f This night-driving game 
features five Grand Prix- 
type racetracks, manual or 
automatic conditions, sound, 
varying road conditions, and 
several other options. The 
graphics and human engineering 
on this game are very good. 
International Grand Prix, by 
Richard Orban, for the Apple II 
or II Plus, $30.00 (disk), from 
Riverbank Software Inc, POB 
128, Smith's Landing Road, 
Denton MD 21629. 
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/ So you tike the Pac-Man 
arcade game? Then your 
only decision is which 
microcomputer look-alike to 
buy—Snoggle (left) or Gobbler 
(right). Snoggle reproduces the 
play of the original game better, 
but Gobbler has smoother and 
more interesting graphics. Both 


are for the Apple II. Snoggle, by 
Jun Wada and Ken Iba, $32.95 
(disk), from Broderbund Soft¬ 
ware, Box 3266, Eugene OR 
97403. Gobbler, by Olaf 
Lubecke, $24.95 (disk), from 
On-Line Systems, 36575 Mudge 
Ranch Road, Coarsegold CA 
93614. 


Computer-game enthusi¬ 
asts have been "landing” 
spaceships on other planets for 
as long as computers have been 
around. Now you can try your 
skill on the Commodore VIC with 
the new Super Lander game. Of 
course, the most dangerous 
landing sites are the most 
rewarding. VIC Super Lander, for 
the Commodore VIC computer, 
$29.95 (cartridge), from 
Commodore Business Machines, 
681 Moore Rd, King of Prussia, 
PA 19406. 



ZZ Most arcade games give 
you three "lives." When 
you use them up, the games 
end. Not so with Star Thief; 
destroyed ships are recreated at 
the edge of the screen, and you 
keep playing until various enemy 
ships carry off all the "power- 
pods” in the center of the 
screen. The game, based 
loosely on the Ripoff coin- 
operated arcade game, can be 
played from either the keyboard 
or the game paddies and has a 
two-player cooperative 
version—both of you against the 
computer. Star Thief, by James 
Nitchals, for the Apple II or II 
Plus, $29.95 (disk), from Cavalier 
Computer, POB 2032, Del Mar 
CA 92014. 





40 December 1961 <&. BYTE Publication* tnc 































Eastern Front (1941) is 
hr possibly the first fun war 
game for people who hate war 
games. The playing screen is 
several times larger than the 
video-display window—but you 
can see the entire map by 
smoothly scrolling the window 
across it! Also, the map 
changes with the seasons, the 
game has no charts or tables 
(the computer does all the 
calculations automatically), and 


there are no long waits for the 
computer to finish a move (it 
does its calculations while you 
are entering your moves). 
Eastern Front (1941), by Chris 
Crawford, for the Atari 400 or 
800 computers, $26.95 
(cassette) or $29.95 (disk) plus 
$2.50 shipping and handling, 
from the Atari Program 
Exchange, POB 427, 155 Moffett 
Park Dr, Sunnyvale CA 9 4086. 


Even though you're in the 
Asylum, they are trying to 
kill you, and you have until 
morning to get out! Asylum is an 
adventure game (that is, a 
puzzle to be solved) with 
graphics, full-sentence 
commands, and a real-time 
clock that gives you 
for getting out Not on/ ; 
devious game, it is a very good 
buy for the money. Asylum, by 
Frank Corr, Jr and William 
Denman, Jr, for the Radio Shack 
TRS-80 Models I and ill, $14.95 
(cassette), $19.95 (disk), from 
Med Systems Software, POB 
2674, Chapel Hill NC 27514. 
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'From darkest dungeons to 
deepest space!” This 
extravagant claim is fulfilled by 
the game Ultima, a graphics- 
oriented role-piaying game. The 
game takes place in several 
locations—outdoors (shown 
here) and in space, a three- 
dimensional dungeon, and a 
castle. Ultima, by Lord British, 
for the Apple II or li Plus, $39.95 
(disk), from California Pacific 
Computer Co, 1623 Fifth St, 
Davis CA 95616. 
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Ciarcia's Circuit Cellar 


Build a Touch Tone 
Decoder for Remote Control 


Steve Ciarcia 
POB 582 

Glastonbury CT 06033 


I'm lucky. Every month I can chip 
away at my mental list of unfulfilled 
fantasies through my Circuit Cellar 
project for BYTE. The editorial staff 
thinks of these articles as "a selected 
mixture of electronic theory and 
hardware presented as a practical ap¬ 
plication for personal-computing en¬ 
thusiasts/' [That's what Steve thinks 
we think . . . .RSS] Up to now I have 
carefully avoided revealing my true 
motivations* 

This month, however, my "selected 
mixture" turned into a long-term 
engineering project. Let me explain. 

I have always wanted to be able to 
telephone the computerized home- 
control system in my house from 
anywhere in the country, to find out 
what the conditions are like in and 
around the house, be informed of 
problems or messages, and remotely 
control lights and thermostat settings. 

This idea is neither new nor 
something found only in science fic¬ 
tion, Any computer presently 
equipped with an autoanswer modem 
could conduct such a dialogue with a 
remote user terminal, transmitting 
and receiving ASCII (American Stan- 


Touch Tone is a registered trademark of the 
Ben System for its dual-tone. multiple-frequency 
signaling system. 

Some figures accompanying this article were 
provided through the courtesy of the interna¬ 
tional Telephone & Telegraph Corporation and 
Mostek Corporation. 


dard Code for Information Inter¬ 
change) characters. 

But I really don't want to carry an 
ASCII terminal with me. For the sim¬ 
ple functions I propose, even carrying 
a small pocket terminal is quite a 
bother. 1 don't need a full keyboard 
for a few simple coded inputs, and 
with a little innovative thinking I can 
elimina te the need for a message 
display at the remote end of the com¬ 
munication. 

Innovative Thinking 
The keypad on a Touch Tone 
telephone receiver is a readily 
available, convenient means of 
transmitting data. (Only telephone 
instruments from the Bell System are 
properly called Touch Tone; the 
generic term used by other telephone 
manufacturers is dual-tone, multiple- 
frequency, or DTMF, signaling.) 
Where only rotary-dial telephones 
are available, a battery-powered 
DTMF keypad can be carried much 
more easily than any full-function 
terminal. Decoding of DTMF signals 
by my home-control computer, 
therefore, became one cornerstone of 
my remote-command arrangement. 

The other cornerstone was to be 
output in the form of audible 
responses: words spoken over the 
telephone line by a voice synthesizer 
driven by the computer. Those who 
have read my June and September 
1981 articles know I have been ex¬ 
perimenting with two voice-synthesis 


integrated circuits: the Digi talker 
from National Semiconductor and 
the Votrax SC~01 from the Votrax 
Division of Federal Screw Works. Us¬ 
ing these components, I designed the 
Micromouth and Sweet Talker speech 
interfaces, respectively. Either of 
these, interfaced in an approved way 
to the telephone line, could give me 
the voice-response capability I envi¬ 
sioned. 

My first step was to decode the 
DTMF tones. As the title of this arti¬ 
cle indicates, I didn't get much fur¬ 
ther. 

Pitfalls for the Unwary 

There are many decoding schemes. 
Most work only at room temperature 
when the tide is high and the moon is 
full Even though they might work 
under ideal circumstances, the cir¬ 
cumstances encountered in transcon¬ 
tinental communication are often far 
from ideal. Decoding DTMF tones 
reliably turned out to be a much more 
difficult task than I imagined. 

Budgeting a couple of days to build 
the DTMF decoder and set up the 
telephone interface, 1 started by look¬ 
ing through other magazines for ap¬ 
propriate circuits. There were very 
few such circuits (this should have 
been a due), and most of them used 
type-567 small-scale-integration 
phase-locked-loop tone-decoder 
chips. 

In a classic me-too approach, I 
wired up seven LM567 tone decoders 
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and tested a quick-and-dirty circuit. 
Unsatisfied with its reliability, I add¬ 
ed a separate bandpass filter to the in¬ 
put of each LM567. This greatly im¬ 
proved the signal-to-noise ratio, but 
it used a hundred components. I put 
this circuit aside and tried using 
separate bandpass filters with an in¬ 
tegrated DTMF tone-decoder chip. 
This reduced the component count by 
25 percent, but it was hardly the 
"quick-build" Circuit Cellar project I 
wanted. 1 soon realized why I hadn't 
seen many articles on personal ap¬ 
plications of DTMF decoding. 

Telephoning my computer and 
having it respond with audible words 
will have to wait. We have to begin 
with the subtopic of DTMF encoding 
and decoding* 

Principles of DTMF 

The next time you pick up the 
handset of a Touch Tone or other 
DTMF-dialing telephone receiver, 
press one of the keys and listen. The 
sound you hear, aside from the dial 
tone, is not a single-frequency sine 
wave but a combination of two fre¬ 
quencies. The 12 keys are arranged in 
four rows and three columns, as 
shown in table 1 on page 45. All the 
keys in a given row or column have 
one tone in common. For example, 
pressing the digit "9" (row 3 and col¬ 
umn 3) produces an 852 Hz and a 
1477 Hz tone simultaneously* 
Similarly, pressing "4" (row 2 and 
column 1) produces 770 Hz and 1209 
Hz tones simultaneously. 

The full DTMF-encoding standard 
defines four rows and four columns 
for a total of 16 two-tone combina¬ 
tions. Standard telephones use only 
12 of these combinations, but for the 
purposes of this discussion we shall 
consider all 16. Depending upon your 
application, these extra codes may be 
useful. 

The eight frequencies associated 
with the rows and columns are 
separated into two groups. The low 
group, containing row information, 
has a range of 697 Hz to 941 Hz, The 
high group, containing column infor¬ 
mation, covers 1209 Hz to 1633 Hz. 
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Photo la: A standard Touch Tone DTMF-encoding module used by the Bell 
System. It can encode tone pairs for four rou>s and three columns of the full 
DTMF matrix . 



Photo lb; The backside of the Touch Tone module showing the transistorized in¬ 
ductance/capacitance oscillators and the mechanical levers and contacts. 
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Figure la; B/cpcJt diagram of the Mostek MK5087 DTMF (dual-tone, multiple-frequency) signal encoder, 
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Figure lb: Schematic diagram of a DTMF-encoding circuit that employs the MK5087, a 4-by-4 matrix keypad, and a 3.579545 MHz 
color-hurst crystal. 
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Photo 2: The Radio Shack DTMF-encoding keypad module (catalog number 
277-1010) r which incorporates the National Semiconductor MM53125 tone- 
encoder chip . 


As you can see from table 1, there is 
little bandwidth between frequencies, 

A variety of methods are employed 
to generate and decode these tone 
combinations. Generally, the level of 
sophistication employed in these cir¬ 
cuits is governed by the application. 
Telephone companies strive for 
reliability and aren't particularly con¬ 
cerned with the size and weight of the 
result. Apparently, the telephone- 
company engineers' primary concern 
is that the system should still work 20 
years from now and withstand a 
nuclear attack. Thus, except in the 
very latest equipment, discrete LC- 
(inductanee/capacitance) tuned cir¬ 
cuits are usually found in telephone- 
company equipment. 

Non-telephone-company commer¬ 
cial users of DTMF signaling take a 
different approach. Instead of LC- 
tuned circuits, they generally prefer 
crystal-controlled integrated-circuit- 
based systems. One system is not 
necessarily better than the other, but 
the large telephone companies have 
more facilities for winding inductors. 

In computer-control applications, 
the approach I recommend is to 
follow in the footsteps of the com¬ 
mercial designers, using large-scale- 
integrated circuits where possible. In 
the case of encoding the row and col¬ 
umn signals, this route is obvious and 
the cost is relatively low. DTMF 
decoding, on the other hand, is fairly 
complicated and relatively expensive. 
Before choosing one of the cheaper 
approaches, try to make a fair 
evaluation of the time involved in 
building and troubleshooting such a 
circuit and weigh that against a slight¬ 
ly more expensive integrated circuit 
with fewer potential problems. 

DTMF Encoding 

Telephone companies have tradi¬ 
tionally used transistor LC oscillators 
to encode the DTMF tone pairs. The 
practical alternative for the rest of us 
is use of an integrated tone-encoder 
component, such as the MM53125 
from National Semiconductor and 
the MK5087 from Mostek. Referred 
to as integrated tone-dialer circuits, 
these chips divide a 3.579545 MHz 
reference frequency into the eight 
DTMF frequencies. The frequency 


combinations are selected by a 12- or 
16-key matrix keypad connected 
directly to the chip. The output is a 
stair-step D/A (digital-to-analog) ap¬ 
proximation of the mixture of the 
high- and low-group tones. No fre¬ 
quency adjustment is necessary to 
meet standard DTMF specifications, 
and the average circuit configuration 
requires little more than the keypad, 
a crystal, and the integrated circuit. 
Figure 1 shows a block diagram of the 


MK5087 and a typical DTMF- 
encoder circuit. 

If you don't want to assemble a 
DTMF encoder, Radio Shack sells an 
encoder complete with a 12-key 
keypad. Using an MM53125, the 
CEX-4000 tone-generating keypad 
module (catalog number 277-1010) 
presently costs $16.95. To use it, you 
also need a 3,579545 MHz crystal 
(number 272-1310), which costs 
$1.99. Simply add a power supply 





High Group 




Column 0 

Column 1 

Column 2 

Column 3 



1209 Hz 

1336 Hz 

1477 Hz 

1633 Hz 


Row 0, 697 Hz 

© 
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© 

© 

LOW 

Group 

Row 1, 770 Hz 

© 

© 

© 

© 

Row 2, 852 Hz 

© 

© 

© 

© 


Row 3 t 941 Hz 

Q 

© 

© 

© 

Table 1: The dialing matrix of the DTMF (dual-tone , multiple-frequency) signaling 
system. The two-dimensional matrix allows 16 different combinations of tones to 
represent 10 digits and 6 control signals. The low-group frequencies correspond to 
the matrix row; the high-group frequencies correspond to the column . Column 3 is 

not normally used in force dialing, but it can 

be useful in 

remote-control applications . 
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Number 

Type 

+ 5 V 

GND 

-12 V 

+ 12 V 

IC1 

MC1458 



4 

8 

IC2 

MC1458 



4 

6 

IC3 

MC1458 



4 

8 

1C4 

MCI 458 



4 

e 

IC5 

LM567 

4 

7 



IC6 

LM567 

4 

7 



IC7 

LM567 

4 

7 



ICS 

LM567 

4 

7 



IC9 

LM567 

4 

7 



IC10 

LM567 

4 

7 



IC11 

LM567 

4 

7 



IC12 

74LS02 

14 

7 



IC13 

74LS02 

14 

7 



!C14 

74LS02 

14 

7 




1N9U 



NOTE: ADJUST TRtM POT 
ON EACH FU TER 
TO PEAK AT 

tone-decoder 

SET POINT. 



and speaker to make it fully opera¬ 
tional* 

DTMF Decoding 

DTMF decoding is considerably 
more complicated than DTMF en¬ 
coding* Only recently has the advent 
of the single-chip decoder/receiver, 
such as the ITT MSD3210, made 
reliable DTMF decoding easy to 
achieve* In fact, I didn't find out 
about this hybrid component until 


after attempting to build a number of 
other circuits* If I had had this device 
initially, I could have devoted more 
time to the other parts of my remote 
home-control arrangement* How¬ 
ever, since you might appreciate the 
MSD3210 and its kin more by seeing 
what you are missing, I will cover 
some of the other circuits I con¬ 
structed. 

The circuits range in complexity 
from approximately 100 components 


down to just two: a single integrated 
circuit and a crystal* 

Discrete-Filter DTMF Decoder 

Whatever the circuit, the purpose 
of a DTMF receiver is to decode tones 
that indicate which key was pressed 
on the transmitter. The output from 
the decoder can be a logic pulse on 
one of 12 output lines, a 4-bit binary 
code, or separate 2-bit row and 2-bit 
column outputs* The latter two 
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Figure 2: Schematic diagram of a DTMF-decoding circuit that employs separate LM567 tone decoders with associated input filters for 
a total of approximately 100 components. 


December lftfli © BYTE Publication* Inc 47 























































































methods combined with a "tone- 
detect" strobe signal are most fre¬ 
quently employed for connecting the 
DTMF receiver to a computer. 

Most of the DTMF receiver circuits 
produced by hobbyists have incor¬ 


porated seven type-567 tone-detector 
chips, one for each of the four low- 
group frequencies and for three of the 
four high-group frequencies (the 
fourth high-group frequency is not 
needed in many applications)* The 



Photo 3: A Touch Tone DTMF receiver, used by the Bell System, consisting of 
tuned inductance/capacitance circuits and relays. This type of transistorized 
analog tone detector is quite accurate but very bulky. 



Photo 4: The assembled prototype of the DTMF-decoding circuit shown in the 
schematic diagram of figure 2. This brute-force method requires about 100 com¬ 
ponents that fake much patience to assemble and adjust. 


LM567 is a phase-Iocked-loop fre¬ 
quency detector that can be adjusted 
to detect the presence of a particular 
frequency even at very low signal-to- 
noise ratios* Detection errors are 
reduced with the addition of high- 
gain bandpass filters on each LM567 
input* 

The usual technique is to connect 
the seven or eight LM567 analog fre¬ 
quency detectors in parallel. With 
one LM567 adjusted to each of the 
frequencies in table 1, DTMF 
decoding simply consists of determin¬ 
ing which pair of LM567s is detecting 
tones* While this circuit works fine in 
the lab (or Circuit Cellar) under ideal 
conditions, experience has shown 
that the extraneous noise often pres¬ 
ent on telephone lines can cause con¬ 
siderable false detection. 

Figure 2 illustrates a slightly better 
12-key analog DTMF receiver that 
uses separate filters and LM567 tone 
decoders* Each filter and tone 
decoder combination is tuned for a 
specific frequency* Three 74LS02 
quad two-input NOR gates, 1C12 
through IC14, present a l-of-12-Iine 
output* Stable operation of this cir¬ 
cuit requires the use of Mylar or 
polycarbonate capacitors in each 
filter section and 1-percent-precision 
resistors where noted. 

Integrated Tone-Receiver Chips 

The alternative approach to analog 
DTMF decoding is digital. The first 
DTMF receiver I built that I trusted 
used a CMOS (complementary metal- 


Lower Upper 
Detection Detection 
DTMF Frequency Frequency 
Frequency (Hz) Limit (Hz) Limit (Hz) 


697 

683 

711 

770 

755 

786 

852 

834 

869 

941 

922 

960 

1209 

1184 

1233 

1336 

1309 

1363 

1477 

1447 

1507 

1633 

1600 

1666 


Table 2: The standard DTMF frequen¬ 
cies with the minimum and maximum 
values accepted within the 2-percent 
tolerance of digital tone-decoding 
devices such as the Mostek MK5102. 
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Pocket Computer and Save $ 60 




Printer 

Cassette Interface 

Save 5 20 


Lets you use a recorder to load and save 
your programs and data on cassettes. 
Get hard copy printouts, too. With AC 
adaprer/charger, three rolls of paper. 


Cassette Interface 
Save 39 % 29 95 


R*g. 149,95 


Store and load programs on cassettes. 
Cable and plugs included. Batteries 

extra. Recorder nor included 


The first programmable computer so 
small it fits in a Christmas stocking. 
Like a calculator, it has 15 built-in 
functions that are immediately avail¬ 
able. Plus, there’s 26 memories and 
numeric output with a 10-digit man¬ 
tissa and a 2-digit exponent. To com¬ 
pute trig and angular functions, for 
example, it works just like a calcula¬ 
tor and with the same precision. 

Unlike a calculator, the real power of 
the Pocket Computer is in its ability 
to run our own, or user-written, pro¬ 
grams in BASIC. The 1424-step 
memory can be partitioned into mul¬ 
tiple programs. 

And the full alphanumeric display 
permits writing programs that 
prompt in plain English and display 


answers with comments. The Edit 
and Debug mode make program¬ 
ming easier than it is with a pro¬ 
grammable calculator. Inputting is 
simplified with the type writer-style 
keyboard and separate 20-key num- 
berpad. The LCD shows 24 charac¬ 
ters with automatic scrolling and 
manual playback for longer lines. 
Another thing: memory is retained 
even when the power is off. 

By adding the Cassette Interface, 
anyone can immediately run our soft¬ 
ware. And look what's available! 
Electrical and Civil Engineering, 
Aviation, Surveying, Real Estate, 
Business Statistics, and more. You 
can’t buy a smarter gift. Better hurry 
— sale ends Dec. 27th. 


Tlie biggest name in little computers 

A DIVISION OF TANDY CORPORATION * OVER 8000 LOCATIONS WORLDWIDE 

Prices may v,iry ar Individual itn-rcs and dealer* 










Called “MP/M H m ” MP/MII Features Substantial 




MP/MII, the multiuser 
extension of our CP/M operating 
system, answers the lucrative 
business community demand 
for small scale distributed 
processing. Smart OEM's, 
language com panies and 
application programmers are 
enth u siastically exte nd i n g 
their offerings to satisfy 
this ' new ' market. 


Record locking and file 
locking ensure data base validity 
when multiple users access 
the same data. 

With 32 megabyte file 
capacity, you can daisy-chain 
16 state-of-the-art disk drives, 
at 512 megabytes each. This 
gives you on-line storage 
of 6 gigabytes I 

Fast performance is a 
certainty. Dispatch time 
between users requires as 
little as 600 microseconds. 

Encrypted passwords 
provide security for user files 
and directories. 

Time and date stamps indicate 

your last update of an application 
file and either last access or 
file creation. 

Additional features provide 
increased performance with 
exceptionally low system 
overhead through streamlined 
housekeeping plus 30 refined 
utilities. 400K bytes of RAM are 
supported. And MP/M II is 
upward compatible with CP/M. 


Capabilities Included 

Major utilities in the MP/M II 
package include our RMAC™ 
assembler, LINK-SOr LIB-80™ 
run time library manager 
and RDT W debugger. 

Network capability: Your 
product s growth to CP/NET™ 
is provided in MP/M II. 



To Language & 
Application Companie 

You’re seizing the time- 
perishable market advantages 

of MP/M II. Its five manuals help 
extend your products to muitiusi 
status, with accuracy and speed 
UNK-80's overlay facilities help 
produce a higher quality. 
LINK-80, RMACand RDT are 
powerful development aids - 
which don't cost you a thing. 

Compatible software 
accelerates your entry into the 
multiuser market. All programs 
running under CP/M also run 
under MP/M II. This means 
important continuity. Cou ple tha 
with a built-in growth path, and 
you're protecting the future of 
your business with MP/M II. 


Extend CP/M* 
to Multiuser Systems: 
Extend Your Profits 


IA£t! 















To Hardware OEM’s: 

The profitable impact 

of multiuser configurations 
is profound Compare your 
sum-of-the-boxes pricing; 
Multiuser vs. single user. 

No question about it Your next 
move will be to re-forecast 
sales quotas and profit margins. 
MP/M II is the key With the 
market demand you read about 
the act of extending your systems 
to MP/M II will bear handsome 
rewards. Your next step is equally 
clear. Have our marketing group 
expedite the MP/M II data sheet. 
OEM price list and contract, 
Here's an even more positive 
approach. Why not call our mar¬ 
keting group as your first priority? 

These 14 companies are 
extending 24 languages to run 
under MP/M II: 


To Dealers, 
Distributors, 

System Houses: 

It takes less effort to make 
more money by selling multiuser 
systems. Selling an upgrade 
path is easier than moving 
dead end, dedicated systems, 
MP/M II means hard disks, 
multiple printers and terminals- 
add-ons right through full 
networking environments. 

One sate can truly generate 
cash for an extended period. 

So call your OEM for delivery 
of MP/M II based systems. 

Every new market has its 
share of easy sales. For a while, 
somebody will take those orders 
hand over fist. Your share of that 
business will probably depend 
on a single factor: Your ability 
to get product first. 


Digital Research 


Multiuser Demand 



Over 250,000 microcom¬ 
puters use our operating 
systems. Over 300 OEM s and 
400 independent software 
vendors (ISV's] use our 
products as the basis of 
thousands of applications, 
These are listed in our CP/M 
Compatible Catalog. Over 
25,000 copies, per edition, 
generate ISV'ssales. FORUM, 
published quarterly, and iSV 
seminars provide technical 
and business advantaoes. 


Multiuser demand is more 
than a trend. The MP/M II market 
is a fact of business life, ft elevates 
the microcomputer with larger 
scale capabilities, and a larger 
dolfar/sale market base. You only 
get one chance to make a good 
first (market) impression. Now 
is the time. We re here to help 
Call (408) 649 -3896, or write: 
Digital Research, PO. Box 579, 
Pacific Grove, CA 93950, 

Europe: Vector Inti., Leuven, 
Belgium, 32(16)202496 
Far East; Microsoftware Assoc., 
Tokyo, Japan, 03-403-2120 
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CP/M is a registered trademailt of Digital Research MP/M It. 

LINK-80, RMAC. LfB-BQ. and RDT are trade marks of Digital Research. 
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FORMAT 4 BiT STROBE 

CONTROL OUTPUT 


Figure 3a: Block diagram of the Mostek MK5102 DTMF decoder/receiver. This device accepts DTMF signal inputs in two frequency 
bands , one each for the high group and low group of tones ♦ A digital method is used to count the frequency of the signal being 
received , 


oxide semiconductor) integrated 
tone-receiver chip, the Mostek 
MK5102. The internal functions of 
this device are shown in figure 3a on 
page 52; its input-filter requirements 
are shown in figure 3b, Figure 3c 
shows a block diagram of a typical 


DTMF-receiver circuit using the 
MK5102, It consists of three basic 
components; group filters, limiters, 
and digital tone receiver. 

In a digital DTMF-receiver circuit, 
the input is first separated through 
filters into the low-group frequencies 


and the high-group frequencies. The 
amplitude is then hard-limited to 
match the tone receiver's input cir¬ 
cuitry, The MK5102 detects the 
DTMF tone through a digital count¬ 
ing method. The zero crossings of the 
incoming waveforms are counted for 
nine periods and the results averaged 
over a longer period, (For these 
counting-type integrated tone 
receivers to operate correctly, the in¬ 
put frequency must be exact within 
±2 percent, as shown in table 2,) 
When a valid DTMF-digit tone pair 
has persisted for a minimum of 33 
milliseconds, the data are latched on¬ 
to the outputs, and the output strobe 
goes high. When the valid digit is no 
longer received, the output strobe 
goes low. 

Many experimenters have been led 
down the garden path with regard to 
these integrated tone-receiver chips. 
At $20 they appear to be a bargain. 
But the difficult part of implementing 
this circuit is not decoding the tone 
pairs; the filters cause the problem. 


697 Hi 941 Hz 1209 Hz 1633 He 



RELATIVE lf*RUT LEVEL vi FREQUENCY 

Figure 3b: Input frequency-band requirements of the MK5102. As you can see r the 
required bandpass slopes are stringently steep. 
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HIGH-GROUP 
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F! LTER 


LIMITER 
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LG IN 
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BINARY-CODED 

OUTPUT 


INTEGRATED 

TONE-RECEIVER 

CHIP 


STROBE 


Figure 3c: Block diagram of a typical DTMF- receiver circuit that uses an in¬ 
tegrated tone receiver like the MK5102 with high- and low-group filters and 
limiters. 


HIM 

3.579545 MHz CRYSTAL 


As you can see in figure 3b, the 
bandpass requirements are excep¬ 
tionally tight. Many people buy the 
tone-receiver chip only to realize they 
can't design filters. 

Dusting off my disused filter-design 
talents, I decided to see if this method 
was feasible at all. Figure 4 on page 54 
shows an outline of the bandpass- 
filter method I used. It consists of a 
fifth-order high-pass filter in series 
with a fifth-order low-pass filter. The 
circuit was duplicated and tuned 
separately to cover each of the two 
group ranges. 

On the high-group side, for exam¬ 
ple, the high-pass section allows all 
frequencies above 1150 Hz to pass 
through. The output of this section in 
turn is fed to a low-pass filter with a 
cutoff beginning at 1650 Hz. 
Theoretically, the combined circuit 
should be a bandpass filter that passes 
only the frequencies between 1150 Hz 
and 1650 Hz, Similarly, on the low- 
group side, the bandpass was selected 
to be the range of 650 Hz to 1000 Hz. 
Figure 5 on pages 56 and 57 is a 
schematic diagram of a circuit that 
embodies the design in the block 
diagram of figure 4, 

Wiring and testing this circuit gave 
me a much greater appreciation for 
LSI {large-scale integration} devices. 
While the circuit of figure 5 does 
work, the filters have a cutoff slope of 
only 30 dB per octave, which is 
marginal. The MK5102 generally re¬ 
quires a band separation of 33 dB, but 


it will receive correctly with separa¬ 
tion as poor as 22 dB if there is no 
noise. Everything worked under Cir¬ 
cuit Cellar conditions, but I won't 
guarantee anything on the telephone 
line without further experimentation, 
A definite improvement could be 
obtained by using faster operational 
amplifiers, such as LM318s, instead 
of the LM741s and MC1458s used 
here. However, I merely wanted to 
see if building such a circuit was feasi¬ 
ble, and I don't necessarily recom¬ 


mend its use, especially considering 
the DTMF receivers I am about to 
describe. 

Hybrid Bandpass Filters 

The answer to the previous prob¬ 
lem is to buy an off-the-shelf filter 
with the exact requirements necessary 
for DTMF decoding. Of particular 
significance is a pair of hybrid band¬ 
pass filters from ITT (International 
Telephone & Telegraph Corporation) 
North, Microsystems Division, called 
Text continued on page 58 



Photo 5: Prototype of the DTMF-decoding circuit of figure 7. This much more 
compact approach to DTMF decoding uses two ITT 8~pole hybrid bandpass 
filters (for group separation) and the Mostek MK.51Q2 DTMF decoder/receiver. 
The total cost of the parts is about $85. 
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Figure 4: diagram 0 / a set of bandpass filters that use separate low-pass and high-pass fitters in series * 









































VIDEO TERM 


The time tested Videoterm 80 
column card: 

• 80 characters x 84 fines 

• Truedecenders 

• 7 x 9 character resolution 

• Low power consumption 

■ Compatible with most word 
processors 

• Softcard and CP /M compatible 

• Modem compatible 

■ Most popular character set of 
any 80 column card 

• Alternate character fonts available 
Suggested retail price $345,00 


■ SOFT VIDEO 
SWITCH 

The Soft 
Video 
Switch is 
an auto¬ 
matic ver¬ 
sion of the 
popular 
Switch- 
plate. It 
knows 

whether it should display 40 or 80 
columns or Apple graphics. It does 
the tedious work of switching video- 
out signals so you don't have to. The 
Soft Vi dec Switch can be controlled 
by software. Any Videoterm with 
Firmware 2,0 or greater may be 
used with the Soft Video Switch. 
The single wire shift mod is also sup¬ 
ported, Package price is $35 00 


■ KEYBOARD AND 
DISPLAY ENHANCER 


The original Keyboard and Display 
Enhancer is still available for Revi¬ 
sion 0-8 Apples Can which the new 
Enhancer If will not fit! These 
Apples have memory select sockets 
at chip locations D1. El & FI The 
Keyboard and Display Enhancer 
allows entry end display of upper & 
lower case letters with fully func¬ 
tional Shift keys. It does NOT have 
user definable keys nor a type ehead 
buffer The price is $129 00 


■ ACCESSORIES: 

Videoterm Utilities Disc $37 00 
findudesl 

* Font Editor 

* Pascal Mid-Res Graphics 

* Applesoft Read Screen Utility 
■ Top & Bottom Scrolling 

* Pascal Vidpatch 

* Graphics Template 

C haracter Set EPR DM s $29. □□ ea 

* Half Intensity 

* Inverse 

* German 

* Katakana {Japanese! 

* Line Drawing Graphics 
tExpanded) 

* Spanish 

* French 

* Math & Greek Symbols 

* Super & Subscript 
Dvorak EPROM 

[Enhancer) $29.00 

Lower Case Chip $29.00 


897 N. W. Grant Ave. • Corvallis, Oregon 97330 


Introducing the Enhancer II: a new 
Standard which is improving the 
relationship between Humans and 
Apples. The Enhancer II can help 
your Apple It’s keyboard become 
more sociable by remembering 
words or phrases which can be 
entered into the Apple by the mere 
touch of a key. Life can become 
even easier because the Enhancer H 
can remember what you typed 
while your Apple was busy talking 
to your disc (or doing other things). 
Naturally, it knows the difference 
between upper and lower case 
letters and what shift keys are 
supposed to do. It even knows to 
auto repeat any key held down. The 
Enhancer ][ replaces the encoder 
board making installation simple. 

Suggested retail price: $149,00. 


THE DAWN 
OF A NEW ERA 
FOR APPLE ][ - 
THE 

ENHANCER H 
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Figure 5: A filter circuit built from separate high-pass and low-pass stages for the high and low tone groups. While this arcuif can be 
used with the MK5102 , hybrid bandpass filters such as the ITT 3044 and 3045 exhibit superior performance. 



Ui*3 tain-w “tut* 


New! Tl LCD Programmer. 

Hexadecimal and Octal Calculator/Converter. 

The brand new tilt-top Tl LCD Programmer can save you 
hours of work. It was designed specifically for the 
problems you do, and has features that make it ideally 
suited for applications in computer programming, 
debugging, repair and digital logic design, 

• Performs arithmetic In any of three number bases — QCT t 
DEC, HEX, 

• Integer, two s complement arithmetic In OGT and HEX. 

• One’s complement capability in OCT and HEX, 

• Converts numbers between OCT, DEC and HEX, 

• Fifteen sets of parentheses available at each of four 
processing levels, 

- Logical functions AND, OR, EXCLUSIVE OR and SHIFT 
operate bit by bit on OCT or HEX numbers. 

Unisource Electronics has committed to buy Tl’s initial 
production of this unique product. Availability is 
limited! Order now. 


15-Day Free Trial. 

The best way to evaluate the Tl LCD 
Programmer Is to try it yourself — on the 
job — for 15 days. If you're not 100% 
satisfied, simply return El for a full refund. 
Order now by calling toll-free: 

1-800-858-4580 

In Texas call 1 808 745 8835 p ™ 
Lines open 8 urn to 8 pm CST I_ \ 

Just give us your name, shipping address 
and Visa or MasterCard number and we 
will charge the tax deductible* $75.00 
purchase price, plus $2.00 shipping and 
handling {Texas residents also add 5% 
sales tax) to your account. Of send your 
check or money order to; 

Unisource Electronics, Inc. 

P.O. Box 64240 ■ Lubbock, Tx. 79464 
■ When used for business. 
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LOW-PASS FILTER 


10K 


15K 


56 K 



HIGH-GROUP 
OUTPUT 


NOTE: ALL CAPACITORS ARE 

MYLAR OH POLYCARBONATE 


LOW-PASS FILTER 



IK 


LtMiTER 

1N914 

—W— 


1N91A 

-W- 


100 K 

—Wv- 


-wa,-- 

> 6 

1-^ 

LOW-GROUP 

AT 

LM 741 

L? 

OUTPUT 

Number 

Type 

-12 V 

+ 12 V 

ICl 

LM741 

4 

7 

IC2 

MCI 458 

4 

8 

IC3 

MCI 458 

4 

6 

IC4 

MCI 458 

4 

8 

ICS 

LM741 

4 

7 

ICS 

LM741 

4 

7 

IC7 

MCI 458 

4 

8 

ICS 

MCI 458 

4 

6 

IC9 

MCI 458 

4 

8 


GET THE LATEST SOFTWARE PRODUCTS NOW... 
...CHECK OUT OUR 2020 RANGE 


2020 

2020 
¥2020 
W2020 
W2020 
MF2020 


THE FIRST IN A SERIES OF ADVANCED MICROCOMPUTER SOFTWARE PRODUCTS FROM OUR 2020 RANGE IS THE WP2020 
WORD PROCESSOR SYSTEM. 

DESIGNED FOR THE REATH/2EhilTH 289 COMPUTER RUNNING UNDER GPM* 2.2. IT OFFERS MORE FACILITIES THAN 
MOST OTHER MICROCOMPUTER WP SYSTEMS. CHECK THESE. 


• AH THt STANDARD t EAT1 JSES YOU WOULD EXPECT FROM AN ADVANCED WORD 
PROCESSOR SUCH AS MARQUE. TABS, PAGINATION, GlOBAlSEARCH AND REPLACE, 
P RQPQRTlQWAL SPAVINS ETC 

• EASY TO FOLLOW FIRST TIME USER DOCUMENTATION 

- NO 


• SPEC IA L SET OF COLOUR ED FUNCTl DN K€ Y TOM. SUFPt IF 0 A5 STANPAH D 

• MENU DRIVEN SySTfh DESIGNED FDR TYPISTS AND SECRETARIES - THERE ARE NO 
COMPLICATED CONTROL COOES TO REMEMBER 

• »0 CONFIGURATION REQUIRED - PRINTER QfllVSRs AH^ ALL BUILT IN - YOU CAN 

be producing heforts and letters wit mu minutes of installation 

• SUPPORTS BACKGROUND PRINTING WHILST WCRMNG QW OTHER DOCUMENTS 
m has ITS OWN Filing System with document names, up to 72 CHARACTERS lone. 


OTHER IN SERIFS INCLUDE: FF3O20 FINANCIAL V LANNCH 0*7020 CONFIGURABLE MANAGER 
SPECIF v Dfl feu,' 1 WSS/D iSSWHtN ORDER IMG. SYSTEM FlEQUIflES MINIMUM OF 2 DISKS AND4BX IWIEMDFIY 

■CP/M REGISTERED TM DIGITAL FI ESEAttCH WPHEO REGISTERED TM GHAFFCOM PRI 


CALL US TODAY 
VISA FOR IMMEDIATE SHIPMENT 

DEALER ENQUIRIES WELCOME l, 


■8M 


GRAFFCOM SYSTEMS GROUP UJ3 PORTLAND ftUAll LONDON W 11 4 LX TEL oi-73 7-Er 


w 
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68000 /iP on 
the S-100 Bus? 

YES, AVAILABLE NOW 
FROM DUAL SYSTEMS! 

□ 8 mHz 68000 microprocessor. 

□ 16-megabyte direct addressing, 

□ 32-bit internal arithmetic. 

□ Minicomputer type instructions 

including MULTIPLY. 

□ FULL IEEE-696 S-100 compliance. 

Runs with all 4 mHz S-100 boards 
and automatically runs faster 
when accessing Dual Systems 
memory boards, for FULL SPEED 
OPERATION OF THE 68000. 

P Powerful vectored interrupts. 

7 Vectored interrupts, including 
NM1, as well as alternate mode 
having up to 256 interrupts. 

□ On board monitor ROM for 

immediate use. 

□ Connector for future addition 
of memory management unit for 
multi-user operating systems. 


□ Built to the highest industrial 
standards with 200 hour burn-in. 



CPU/68000 CPU board.$1195 

32K-byte 8/16-bit NONVOLATILE 
RAM board, for secure storage of 
programs you are developing. 
Allows FULL SPEED CPU operation. 
CM EM-3 2 K, per 32K-bytes.. $895 

32K-byte 8/16-bit EPROM board, 

EPROM-32K ....$245 

Serial I/O board, 510-2.$285 

All of the above with cabinet, power 
supply and backplane._ $3685 

OEM and Dealer pricing is available, 

Sales representatives in most metropolitan areas. 



system re liability/system integrity 

DUAL SYSTEMS 
CONTROL CORPORATION 

720 Charming Way, Berkeley, CA 94710 
(415)549-3854 • TWX 910 366-2035 


Text continued from page 53: 

the 3044/3045 DTMF group filters. 
Each filter is contained in a 24-pin 
dual-inline package and plugs into a 
standard integrated-circuit socket. In¬ 
ternally, each is an 8-pole bandpass 
filter with specifications far exceeding 
the minimum requirements of the 
MK5102. (A performance curve of 
the model 3044/3045 filters is shown 
in figure 6 on page 58.) 


Using these filters, the entire DTMF 
receiver can be constructed with only 
16 components, as shown in figure 7 
on page 62, a vast improvement over 
the complex circuits of figures 2 and 
5. 

The Ultimate Goal 

I thought 16 components was the 
ultimate until I discovered two new 

Text continued on page 63 



Figure 6: Passband curves of the ITT 3044 and 3045 hybrid bandpass filters t designed 
specially for DTMF applications. 


Dual 2-bit 
row/eolumn 


4-bit binary 


column 


Digit 

D8 

D4 

D2 

D1 

D8 

D4 

D2 

D1 

1 

0 

0 

0 

1 

0 

0 

0 

0 

2 

0 

0 

1 

0 

0 

0 

0 

1 

3 

0 

0 

1 

1 

0 

0 

1 

0 

4 

0 

1 

0 

0 

0 

1 

0 

0 

5 

0 

1 

0 

1 

0 

1 

0 

1 

6 

0 

1 

1 

0 

0 

1 

1 

0 

7 

0 

1 

1 

1 

1 

0 

0 

0 

8 

1 

0 

0 

0 

1 

0 

0 

1 

9 

1 

0 

0 

1 

1 

0 

1 

0 

0 

1 

0 

1 

0 

1 

1 

0 

1 

* 

1 

0 

1 

1 

1 

1 

0 

0 

# 

1 

1 

0 

0 

1 

1 

1 

0 

A 

1 

1 

0 

1 

0 

0 

1 

1 

B 

1 

1 

1 

0 

0 


1 

1 

C 

1 

1 

1 

1 

1 

0 

1 

1 

D 

0 

0 

0 

0 

1 

1 

1 

1 


Table 3; The two output formats of integrated DTMF receivers showing digit cor¬ 
respondences .. Either a 4-bit binary ora split 2-bit row/column output format may 
be chosen . On the MosteJc chips , the format is controlled through the FORMAT 
CONTROL input pin ; on the ITT devices, the pin having the same function is 
labeled H/B28 . 
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Start talking 
business 


/ 
/ ' 



with your Apple 


COBOL is the most effective business language. 

Apple II is the most friendly business computer. 

CIS COBOL with FORMS-2 brings together the 
best features of COBOL and Apple to enable you to 
deliver the most effective, user-friendly applications. 

Business Programmers: Take the COBOL 
expertise you have acquired on big business 
mainframes, and use it on Apple II to create friendly 
applications that will talk directly to your users ~ 
where it suits them best, on their own desks. 

CIS COBOL's dynamic module loading gives 
you big application capability and the FORMS-2 
source generator lets you build and modify 
conversational programs from visual screen 
formats, creating much of the code automatically. 

Application vendors: CIS COBOL with 
FORMS-2 steps up the pace for your development 
otthe high quality professional application 
packages needed today. And creating them in 
COBOL makes them more maintainable. 


Over half the Apple IE's now being sold are going 
to business or professional users so demand for 
quality applications is growing fast, creating big 
business opportunities for you. 

Stability proven by the US Government. 

CIS COBOL has been tested and approved for two 
consecutive years by the US General Sen/ices 
Administration as conforming to the ANSI 74 
COBOL Standard. Apple II under CP/M is included 
in CIS COBOL’s 1981GSA Certificate of Validation 
(at Low-Intermediate Federal Standard plus 
Indexed 1-0 and Level 2 Inter-Program 
Communication). 

Get your hands on CIS COBOL at your 
Apple dealer. 

Talk business with him now! 

Micro Focus Inc., 1601 Civic Center Drive 
Santa Clara, CA 95050. Phone: (408) 248-3982. 


MICRO FOCUS 

CIS COBOL with FQRMS-2 for use on the Apple II with CP/M is an Apple Distributed Product 
CIS COBOL and FORMS-2 are trademarks of Micro Focus, CP/M Is a trademark of Digital 
Research. Apple II Is a trademark of Apple Computer 
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The 

Ultimate IEEE 
S-100 Memory 
Would... 

□ BE NONVOLATILE holding data 
for up to eight years with the 
power off 

□ RUN AT 6 MHZ 

without wait states. 

□ RUN IN 8 OR 16-BIT 

systems with 8 or 16-bit 
wide data paths* 

□ HAVE EXTENDED 24-BIT 
ADDRESSING and bank select. 

□ HAVE DYNAMICALLY 
MOVABLE WRITE 
PROTECT AREAS to prevent 
accidental erasure of programs 
and critical data. 

□ GENERATE POWER-FAIL 
interrupts for orderly system 
shutdown & power failure 
recovery. 



...Available Now 
from Dual Systems 

The Dual Systems CMEM 
memory boards combine high¬ 
speed CMOS memories with new 
5-10 year lithium batteries to give 
you the non volatility of an EPROM 
board while retaining the instant 
writability of a high-speed 
read/write RAM. These industrial 
grade boards are ruggedly built 
and are burned-in for 200 hours. 

□ CMEM-32K, 32K-bytes ... $895 

□ CMEM-16K, 16K-bytes*... $795 

□ CMEM-8K, 8K-bytes...... $695 

OEM and Dealer pricing is available. 

Sales representatives in most metropolitan areas 
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Pin 

Name 

Description 

1 

MON OUT 

Provides signal that is one-tenth differential input 

2 

TP 

Internal Test Point 

3 

Vp 

Positive Supply Voltage 

4 

Gl 

Gain Adjust 1 

5 

Gil 

Gain Adjust II, resistor from Gl to Gil increases sensitivity (see 
table 4b) 

6 

Gill 

Gain Adjust III, resistor from Gil to GUI decreases sensitivity (see 
table 4b) 

7 

V N 

Negative Supply Voltage (ground) 

8 

NC 


9 

XOUT 

Crystal Out, 3.579 MHz crystal connected from pin 9 to pin 10 

10 

XIN 

Crystal In (Tie to V P if external oscillator is used) 

11 

XEN 

Enable Internal Oscillator. Tie to V P If crystal is "used, tie to V N if 
external oscillator is used. 

12 

ATB 

Alternate Time Base, If XEN is high, ATB is clock output. If XEN 
is low, ATB is clock input from other 3210. 

13 1 

DV 

Data Valid. Indicates tone burst has been detected by going to 
high logic level. Will remain high until tone is removed or CLRDV 
is pulsed high. 

14 

CLRDV 

Clear Data Valid. Pulsing this pin to a high logic level will reset 
DV. 

15 

D8 

Digital outputs. These outputs provide a coded represen¬ 

16 

D4 

tation of the signal received when DV is high. The code is 

17 

D2 

selected by H/B28 (pin 19), 

18 

D1 


19 

H/B28 

Code Select. When tied to V P , the output on lines D8 through D1 
is hexadecimal; when tied to V N , the output is binary-coded 2 of 

8, 

20 

EN 

Output Enable. When this pin is a logic high, the output codes on 
lines D8 through D1 are enabled. When this pin is a logic low, 
outputs D8 through D1 assume a high-impedance state. 

21 

INI 633 

inhibit 1633 Hz. When this pin is at a logic high, the 3210 will 
defect only digits 0 through 9, #, and \ When at a logic low, the 
3210 will detect all 16 tone-pair combinations. 

22 

NC 


23 

RING 

More negative of the two analog inputs 

24 

TIP 

More positive of the two analog inputs 


Table 4a: Description of the pin functions of the ITT MSD3210 integrated tone 
decoder/receiver. 


Gain Increase 

Resistance GI-GII 

Gain Decrease 

Resistance Gif-Gill 

3.0 dB 

100k 

3.5 dB 

1 megohm 

5.3 

50k 

6.3 

470k 

7.1 

33k 

8.0 

330k 

9.3 

22k 

10.3 

220k 

11.6 

15k 

12.7 

150k 

14.3 

10k 

15.6 

100k 


Table 4b; Varying amounts of signal gain may be obtained from the adjustable-gain 
stage of the ITT MSD3210 by connecting different values of resistance , shown here , 
fo the three gain-adjust input pins . 
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FORTH 


«<FOR/MAT»>™ 
SCReen EDitor 
and 


KV 33 Corporation 

P.G, Box 27246/ Tueson, Arizona 85726 


DATA ENTRY SYSTEM 


An absolute must for the 
serious FORTH programmer... 


Currant tab over 
value and CP * 
location displayed at 
all times. 


Deupdate command 
included along with 
other utilities. 


Works very well with 
memory mapped 
video , 


Maintains its own 64 
byte buffer that never 
changes location . 

Any text transferred 
to it via CTRL-T wilt 
remain until system 
shut-down or another 
CTRL-T transfer. 


Message displayed 
when iNsert mode is 
toggled on via 
CTRL-N 


A special formatted 
list routine included 
for printer output 


CP is never allowed 
outside Of the 
FORTH screen 
boundary. 


Less than two lines of 
code need to be 
changed to work on 
most any terminal. 
(Clear screen code 
and the XY cursor 
addressing J 


Screen format for the standard CRT version. 


List of commands: These commands are for the TeleVIdeo 912, but 
are very easily modified to match the character 
set or special functions keys on any terminal, 

DEL Delete — Delete character to left and move CP left one position. 

CTRL-L Right arrow —> — CP advances one position to right. 

CTRL-H Lett arrow 4—- — CP advances one position tc left. 

CTRL-G Get cha racter — Cha racier at C P locaiio n is e rase d wh en al I text on 
line to right is moved left one position. The end of line character 
location is blanked out, 

CTRL-1 Tab over to next tab location — The tab over count is stored as a 
variable and can be changed to any number between 0 and G3. 
CP will advance to next location each time command is given, 

GTRL-J Down enow — CP moves down one line and maintains same 
column position. 

CTRL-K Up arrow — CP moves up one line and maintains same column 
position. 

CTRL-E Erase line — Line occupied by CP will be completely erased. 

CTRL-S Spread open — All lines below and Including CP line move down 
one line. . last line is lost. 

CTRL-T Transfer — Transfer the CP line to the editor buffer. . .the editor 
buffer contents will be overwritten, 

GTRL-R Read — Read a copy of the editor buffer into the line occupied by 
CP, . .editor buffer contents remain unchanged. 

GTRL-D De I ete and cl ose—All I i ne$ be low CP move up one IJ ne a nd last 1 irte 
i$ erased to all spaces.. .original line is overwritten. 

CTRL-C Clear — AJI lines below and including line occupied by CP are 
erased lo all spaces. . .total screen is erased if CP is on first line. 

CTRL-8 Beginning of line — CP moves to leftmost position on line. 

HOME Home — CP moves lo lop leftmost position of Forth screen. 

RETURN Return key — Do a carriage return line feed. 

CTRL-Z Zap to end of line — All text from CP to end of line is erased. 

CTRL-F Find — Search screen starting at CP position for a string that 
matches the contents of the editor buffer, {This routine Is 
purchased separately.) 

CTRL-N INsert mode is toggled on or off — Character input al CP location 
will push text on current line to right one position.. .last character 
on line will be lost. . .delete, valid character entry, control-G and 
controi-N are the only commands recognized while in INsert mode 
. . .control-G works the same. . delete not only deletes the 
character to the left, but also moves text from CP to end of line left 
one position. . .control-N will toggle ilslsert mode off. 

CTRL-Q Quit editing and return to Forth. 


Three listings included. The first listing is for use with a standard 
CRT terminal. The second and third listings are for use with a 
Memory Mapped Video (16x64 and 24x80), 

The above example reflects a transfer of line 3 to the editor buffer via 
control-T. The editor buffer contents can be read into any line 
occupied by Character-Pointer via control-R. This buffer never 
changes location and its contents are displayed at all times. It is very 
handy for relocating lines or moving lines from one screen to 
another. 

Please note the ''NSERT/OIST message displayed at the upper right 
to indicate that the INsert mode has been toggled on via CTRL-N. 
This message is erased when iNsert mode is toggled off. 

The TAB over count is stored as a variable so it can be changed at 
any time. The current value is always displayed to the right of TAB"'. 

CP location is maintained within the boundaries of the Forth screen 
at ail times. Its value is always displayed to the right of 'CP=*. 

Memory requirements are well under 2K. 

All code conforms to the Forth-79 Standard. Each Ji ne of code is fully 
explained and flow-charted (Forth style) for easy modification. 

Bomb proof. . .all unused control codes are trapped. 

Must be used with a CRT that has cursor addressing or with a 
Memory Mapped Video. 

The FINDWD package is sold separately but space has been 
reserved in the EDitor for future insertion. It will prove to be an 
inval uable tool for finding a word or words in a screen or searching a 
wide range of screens. It is fully documented and flow-charted. We 
spent a tremendous amount of time on this routine and have cut the 
search time down to under a second per screen (fora screen that is 
aiready in memory). 

Send check or money order In the amount of $50.00, payable to 
KV33 Corporation, and receive complete source code, flow-charts, 
documentation, and Instructions for bringing up on your system, 

FINDWD package Is $35.00. Must have the above screen editor to 
operate. 

Please include extra postage for overseas orders, shipping weight 10 02. 


* copyrighi issi KV33 Corporation * P.0. Box 27246 * Tucson, Arizona 85726 ■ (602) 889-5722 
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FiL TER 


UM/TER 


TONE RECEIVER 


IHS1A 


ANALOG 
DTMF INPUT 
FROM 

telephone-line 

INTERFACE 

COUPLER 



HG 

V* 


DA 


03 

1C 4 


MK5102N-S D2 


D1 


STROBE 


FORMAT 

LG 

V- 

OSC IN 

OSC OUT 


HIH 


4-5 V 


J 


10 


•l 


-O da 

“O { DIGITAL 

-O D2 
-O 01 , 


OUTPUT 


-O STROBE 


—a 


3.573545 MHz 
CRYSTAL 


Figure 7: Schematic diagram of a DTMF-recduer circuit that employs the ITT 3044 and 3045 hybrid bandpass filters and the MK5102 
decoder. 


MON out 


fi| fin fiiii 


TIP 

RING 


V P 


V N 



DS 

04 

02 

01 

0V 

CLRDV 

H/B28 

EN 

IN 1633 

X£N 

ATB 


Figure 8; Block diagram of the ITT MSD3210 hybrid thick^film-technology DTMF decoder/receiver shown in photo 6 on page 63. 
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Number 

Type 

+ 5 V GND -12 V +12 V 

IC1 

ITT3045 

18 13 5 

IC2 

ITT3044 

18 13 5 

IC3 

MCI 458 

4 8 

IC4 

MK5102N-5 

1 6 

Power connections for circuits shown in figure 7, 


■H2V 


TELEPHONE-LINE 

INTERFACE 

COUPLER 



CRYSTAL 

Figure 9: Schematic diagram of connections to the MSD3210 for use as a DTMF 
receiver. 


Text continued from page 58: 

integrated circuits from ITT, the 
MSD3210 and MSD3201. The 
MSD3210 is a hybrid DTMF tone 
receiver that uses thick-film 
CMOS/LSI technology. The output 
is a 4-bit code directly compatible 
with standard CMOS logic. As 
shown in the block diagram of figure 
8 on page 62, the input signal is 
received on the telephone-line- 
compatible inputs called, for 
historical reasons, "tip" and "ring." 
{This compatibility does not, 
however, necessarily mean that you 
can connect it directly to a telephone 
line and still be in compliance with 
telephone-company tariffs.) Each line 
is protected for a voltage range from 
—200 to +200 volts, and the two 
provide a balanced differential input 
impedance of 600 k ohms. 

The output of this first stage is 
passed through a high-pass and dial- 


tone-reject filter into an adjustable 
gain and attenuation stage. Next, the 
CMOS LSI decoder circuit provides 
bandsplitting, tone detection (by the 
digital zero-crossing method), and 
timing functions. The output code is 
selected by the H/B28 (hexadecimal 
or binary-coded 2-of-8 select) line* 
The code relationships are shown in 
table 3. When the DV (output strobe) 
line goes high, a tone pair is present 
on the input lines and the output data 
levels are valid. Table 4 on page 60 
describes the functions of all the 
MSD3210's pins, A complete DTMF- 
receiver circuit, as shown in figure 9 
on page 63, requires only two com¬ 
ponents. 

While my personal choice for a 
DTMF receiver right now is the 
MSD3210, ITT also makes a true 
single-chip CMOS DTMF receiver (as 
opposed to a hybrid package) 
Text continued on page 68 


Toughest Boards 
in Town... 

IEEE 696/S-100 


NON-STOP CLOCK 

Keeps time with power off. Our 
industrial clock, utilizes a new 
lithium battery for 3-9 years use. 
Easiest dock to program youll ever 
see. Runs in all S-100 systems. 

□ Year, date, hrs, mins, secs, msecs. 

□ Uses new LSI CMOS chip. 

□ Vectored interrupts. 

□ CLK-24 _____ 5250 

A/D CONVERTER 

IEEE696/S-1GQ AIM-12 industrial 
standard module designed for 
industrial analog-to-digital use. 

□ Runs in all $-100 systems. 

□ 32-channel, 16-differentia! □ 12-bit 
resolution/accuracy. □ 25-microsecond 
conversions. 

□ Instrumentation amplifier. 

□ BASIC program provided. □ AIM-12, 
$695 or 5785 w/1-1000 gain transducer 
amplifier. 

D/A CONVERTER 

AOM-12 IE EE 696/5-100 industrial 
level digitako-analog (D/A) 
converter. 

□ 12-bit ± 1/2 L.S.B. accuracy over 
full 0-7Q°C temperature range. 

□ Outputs 0-10, + 5, or ± 10 volts. 

□ Short circuit protection, all outputs, 

□ Switch-programmable for multiple 
boards. 

□ AOM-1 2, $575 

VIC 4-20 

Standard output for industrial 
control 4-20 mA D/A converter. 
Used in conjunction with the 
D/A board. 

VIC4-20, 5445. 

DUAL 77 Data Acquisition 
and Control System- 

Built to industrial standards; designed 
for severe environments. BASIC 
language makes programming easy. 
Access to hundreds of sensors. 
Expandability to meet your increased 
needs. Nonvolatile memory. Power 
interruption recovery with automatic 
restart. DUAL 77 is economical; 

55985 & up. 
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Figure 10: Block diagram and pinout specifications of the ITT MSD32Q1 CMOS DTMF-decoder/receiver chip shown in photo 7. 
Because of the inherent ease of manufacture of CMOS components, the price of the 3201 may be expected to fall 


EXTENDED PROCESSING ANNOUNCES 

THE MODEL EPZ-A SINGLE BOARD COMPUTER 

APPLICATION ORIENTED DISTRIBUTED PROCESSING FOR THE S-100 BUS 



Don’t make one CPU run multiple programs. 
Make multiple CPU's run one or more pro¬ 
grams The EPZ is a complete Z80A computer 
designed to work in PARALLEL to your existing 
CPU. It is designed to do YOUR applications 
Use it in applications where your present CPU 
isn’t quite fast enough by itself or where intel¬ 
ligence is needed to control a peripheral and 
your present CPU doesn't have enough time. If 


even more processing capability is needed then 
add a second EPZ. As many as 64 EPZ’s could 
be added if you had enough slots in your sys¬ 
tem. Each one operating independently and not 
taking any RAM or ROM from your present sys¬ 
tem or from each other This is your chance to 
add processing power and expandability to your 
system and still keep your present hardware 
and software intact. 

Features include: 

■ 4MHz Z80A microprocessor. 

■ ROM operating system, 

m 8K of fast static RAM for trouble free 
operation. 

■ 8 bit parallel I/O and 2 status ports to inter™ 
face with the host CPU. 

■ 8 bit parallel I/O and status flags to interface 
to the users application, 

m 2K EPROM (2716) expandable to 4K [2732). 

■ Software supplied to interface 808G/Z8Q 
CPU to the EPZ 



■ The EPZ features the latest in PC board 
design. Including 4 layer construction for 
the u ft inn ate in noise suppression Silk screen 
and solder mask are also used. All IC’s are in 
sockets. 

■ Expansion connector and I/O connector at 
the top of the board. Can be expanded to 
64K of RAM. All 28GA signals are available 
and buffered for maximum flexibility. 

■ Comes completely assembled, tested and 
ready to run without any hardware modifi¬ 
cations to your system. 

■ Optional utility software to interface the host 
to the EPZ. Contact Microbyte for details. 

■ Price of $595.00. 

AVAILABLE FROM 

Microbyte Computer Systems 

2798 So. Bascom, San Jose, CA 95124 
(408) 377-4685 

DEALER INQUIRIES INVITED 
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The A2-3D1 
Graphics Family. 

professional graphics 
foryou 

and your Apple II. 

©nofeLOGIC 


Common i cations Corp. 
713 Edgebrook Drive 
Champaign, IL 61820 
(217) 359-8482 
Telex: 206995 


Apple" Es Ihe registered trademark ol AiJS>Je Computer Inc 
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Apple/6502 Software 
Development Tools from 
MicroCraft Systems, Inc. 

RGL Real-time Graphics 


New 

CompuView 

Software 


With RGL you can write programs for Apple II HI-RES 
graphics that move and rotate 3-D objects at real-time 
speeds—fast enough to make interactive animations 
possible. RGL is ideal for educational uses, interactive 
graphics are easy to program, even for beginners. An 
object is created by drawing lines in 3-D Space, and as it 
moves and rotates, its size and perspective are 
automatically adjusted. The source code library of 
example programs includes several two player games, a 
function to print a HI-RES screen, and many other 
graphics programs. Programs are very short, our tank 
battle animation, with game paddles controlling two tanks 
is only 4 pages long. 

A text file is compiled into a BRUNable program. RGL is 
a very efficient structured language, similar to *C‘. No 
additional hardware or software is needed, Also available 
on Apple CP/M disk. 


RGL System (Compiler and SuperEdit) .$130 

RGL compiler and documentation.$85 

Documentation with Demo disk.$25 

Cassette vers. (Resident compiler and screen editor) .. .$60 


SuperEdit Full Screen Editor 

Horizontal scrolling allows 80 columns • Move cursor by 
character, line or page * Search and replace * Block move 
and copy ' Versions available for most 80 column boards 
SuperEdit.$75 (Manual only... $15) 

MacroLink Complete 6502 Assembler 

Disk Assembler, unlimited source file size, nestable file 
includes • Recursive macros and nestable conditional 
assembly • Links source or object code • Editor provided 
MacroLink.$125 (Manual only... $15) 

DiskScreen Disk Utility 

Display a complete disk sector in hex and ASCII using 
HI-RES screen, edit sector by typing over display. With 
Source listing..$40 

Note: All programs require a single disk drive and 48K. 
When ordering please specify configuration. 

Inquire about 6800 and 8080/Z80 cross-assemblers. 


8086 Software 

• VEDIT full screen editor for CP/M-86, SCP 86-DOS and 
IBM Personal Computer. 

1 CP/M-86 BIOS for popular S-10Q disk controllers and 
SCP 8086 computer. Source Code $90 

V-COM Disassembler 

Finally a Z-80 disassembler for CP/M which produces 
easy to read code, a cross reference table and handles 
INTEL and ZILOG mnemonics. V-COM is exceptionally 
fast and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested ‘INCLUDE’ to other files. Each 
package includes variations of V-COM compatible with the 
TDL, MAC and two types of ZILOG assemblers. $80 

FastScreen CRT emulation and Screen Line Editor 

FASTSCREEN enhances your memory mapped 
hardware by providing a fast and highly compatible 
emulation of popular CRT terminals. The screen line 
editing allows you to move the cursor to any line on the 
screen, edit it and re-enter it without retyping. (Great 
when you mistype a long command line). It also includes 
paging and optional interrupt driven keyboard routines. 
(FASTSCREEN is provided as source code and requires 
assembly language knowledge for installation.) $85 

PIICEON 24x80 S100 
Video Board 

The PIICEON V-1G0 offers memory mapped speed, 
but being I/O mapped, uses no memory space nor bank 
select. FASTSCREEN is the perfect software driver for the 
V-100. Fully assembled and tested by PIICEON, the 
company known by OEMs for reliability. 


PIICEON with FASTSCREEN.$480 

PIICEON board only..$460 
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The Industry 
Standard is 
Uniquely User 
Oriented 

VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. Particularly unique is the 
customization (installation) process 
which makes VEDIT the only editing 
package that allows you to determine 
your own keyboard layout and use 
any available cursor and function 
keys. Just think of the difference it 
makes in your ease of learning and 
usage to type cursor and function keys 
instead of memorizing obscure control 
characters. The customization extends 
to much more, takes only a few 
minutes and requires no 
programming knowledge. 

Unequaled Hardware 
Support 

The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes ‘smart’ terminal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on terminals 
like the Televideo 920/950, Heath 
H19, IBM 3101 and XEROX 820 are 
all supported. The memory mapped 
version is extremely flexible, supports 
bank select such as on the SSM VB3 
and screen sizes up to 70 X 200. 

With this level of customizability and 
hardware support, VEDIT will be fully 
integrated into your system. 


User Oriented 
Features 

You get the features you need, 
like searching, a scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and iteration macros. 
For ease of use VEDIT has features 
you won’t find elsewhere, like 
automatic indenting for use with 
structured languages such as Pascal 
and PL/I. You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will ‘Undo’ the changes you 
made to a screen line. And if you 
run out of disk space with VEDIT, you 
can easily recover by deleting old files 
or even inserting another diskette. 

Take a hint from our customers who 
have other editors and word 
processors. They find VEDIT the 
fastest and most comfortable to use. 

Full Screen Editing 
with Exceptional 
Speed 

VEDIT gives you true ‘what you 
see is what you get’ full screen 
editing. It creates and edits standard 
text files of up to one diskette in 
length, which are fully compatible 
with all compilers and text processors. 
VEDIT’s unequalled speed is partly 
due to its ability to edit up to 47K of 
a file entirely in memory. There is 
no slow and annoying continuous 
disk accessing as found on most other 
editors/word processors. Yet you can 
still handle multiple files, insert a 
specified line range of another file 
anywhere in the text and even change 
diskettes. 


New Word 
Processing 

The new word-wrap and ability 
to print any part of the file makes 
VEDIT suitable for simple stand-alone 
word processing, or it may be used in 
conjunction with a text processor. 
Printer control characters can be 
imbedded in the file. The cursor’s 
line and column positions can 
optionally be displayed. 


Now for 
Xerox 820 
IBM 8088 


Ordering 

Many dealers carry VEDIT, or 
you may contact us for fast delivery. 
Specify your microcomputer, video 
board or the CRT terminal version, 
the 8080, 280 or 8086 code version 
and disk format required. 
Demonstration versions available for 
some machines. 


VEDIT - Disk and manual 

For 8080 or280.$145 

For CP/M -86 or IBM 8086 ..$195 
Manual only. $15 


VISA or MASTERCARD Welcomed 

Apple II Softcard • TRS-80 II and I 
SuperBrain • Heath H8/H89 * Altos 
NorthStar • Vector • MP/M • IBM 


CP/M and MP M are registered trademarks of Digital Research. Lnc 
Apple 11 is registered trademark of Apple Computer. Inc SoftCaid fad 
trademark of MjcraofL TRS-80 is a trademark of Tandy Cflrp 


1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 
(313) 996-1299 


CompuView 


PRODUCTS, INC. 
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Text continued from page 63: 

designated the MSD3201, the internal 
structure of which is shown in the 
block diagram of figure 10 on pages 
64 and 65. It uses a slightly different 
technique to process the DTMF 
signal. After the usual 60-Hz-reject 
and bandsplitting filters, the 3201 


uses eight bandpass filters to detect 
the tones by analog means (remember 
the seven LM567s7), rather than the 
digital method employed in the 3210* 
Other than that, its operation is 
similar to the 3210's. 

The MSD3201 is aimed at high- 
volume users. In common with any 



3201 

Integrated DTMF Receiver 



[ITT mi 

23)1 

18074 ISM. 


,>fion 

3201 is a complete Dual Tone Multiple 
cy (DTMF) receiver detecting a selectable 
12 or 16 standard digits. No front-end 
ing is needed. The only externally required 
nts are an inexpensive 3.58-MHz television 


Photo 7: Most future high-volume designs mill use advanced devices such as this 
ITT MSD3201 single-chip CMOS DTMF decoder/receiver. 


integrated circuit of this type, its price 
will drop in volume production. 

Making the Connection 

Before you decide to build one of 
these circuits, be aware of the restric¬ 
tions in attaching it to the telephone 
line. Like a direct-connect modem or 
automatic telephone-answering 
device, any of these circuits must be 
connected through an FCC- (Federal 
Communications Commission) ap¬ 
proved line-protection transformer or 
coupler. This line-interface device is 
installed to protect the telephone 
system from half-asleep ex¬ 
perimenters who might short 115 
volts AC onto the telephone lines. 
The coupler generally consists of a 
600-ohm matching transformer and 
some overvoltage-protection com¬ 
ponents. If you plan on experiment¬ 
ing with the telephone lines, the 
telephone company will install a 
coupler for a low monthly charge. 

It is not absolutely necessary to 
directly connect to the telephone 
lines. In his book Telephone Ac¬ 
cessories You Can Build (reference 2), 
Jules H. Gilder describes the construc¬ 
tion of an automatic answering 
device using an acoustic-coupling 
method. A small microphone hears 
the telephone ringing and triggers a 
solenoid that lifts the handset off the 
cradle. A speaker and microphone 
fastened over the mouthpiece and 
earpiece of the handset provide a link 
to the user's answering device. For 
casual use, this sort of kluge can be 
effective. 

Other Possible Approaches 

I hope you can see the benefits of 
using the MSD3210 and 3201 DTMF 
receivers because of the effort re¬ 
quired to construct your own 
separate-component filters. Of 
course, I have a tendency to lean 
toward hardware solutions to any 
problem and avoid strenuous pro¬ 
gramming. If, however, you hold a 
black belt in machine-language pro¬ 
gramming, you might try an all- 
software approach. Conceivably, 
you could write an FFT (fast-Fourier- 
transform) routine to detect the 
DTMF frequencies. Personally, I'd 
rather do something else between ar- 
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INSTANT 80 COLUMN APPLE 


The miracle of the 80’$... every thing you want 

STOP STARING AT 40 COLUMNS - 

WIZARD-80 lets you see exactly what you will get ■ 
when typing 80-column 
format, it gives you a 

full 80-column by \ ■ 

24-line display mr\ ' ■ 


in an 80 -coiumn card. 

Fully compatible with Apple II® and Apple II Plus®* 

Fully compatible with most word processors, 

micro-modems and prom programmers, plus all 

current Apple II expansion boards 

Lists BASIC programs, integer and Applesoft 

Fully compatible with Pascal 

Uses software to switch between 40 and 80 

column formats 

Displays 7X9 matrix characters 

Provides upper/tower case characters with full 
descenders 

Fully edits...uses ESCape key for cursor 
movement 

Scrolling stop/start uses standard Control-S entry 
Retains text on screen while it is being printed 
Contains crystal clock for flicker-free character 
display 

■ Has low power consumption for cool 
reliable operation ■; * 

■ Leads soldered directly to board 
'^^CTa,ii,maximum 
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tides than wrack my brain while star¬ 
ing at a video display. I'll just buy a 
few more chips. 

One place software might work 
well is the DTMF-encoding function. 
I haven't tried that because I've 
always envisioned myself stepping in¬ 
to a phone booth in Butte, Montana, 
and "talking" to my computer 
through either the built-in Touch 
Tone keypad or a small handheld 
DTMF encoder. Software-generated 
tones might not be very portable. If 
your application is less mobile, you 
might try synthesizing the DTMF 
waveforms with software timing 
loops or through a simple D/A con¬ 
version, An informative article by 
John Renbarger entitled "A 
Telephone-Dialing Microcomputer" 
that deals with D/A-conversion 
signaling on a KIM-1 system was 
published in the June 1980 BYTE 
(page 140). 

In Conclusion 

Through a series of circuits ranging 
from a hundred components down to 
two, I have attempted to demonstrate 


both hobbyist and commercial 
decoding techniques. The choice of 
which one to build is generally a com¬ 
promise between assembly time and 
component cost. If you have a lot of 
spare time and an ample junk box, 
you might try building the 
100-component circuit. Designers 
working on commercial applications, 
on the other hand, would definitely 
opt for the latter. In my own case, 
wiring all those resistors and 
capacitors together once was enough. 
I will stay with the ITT MSD3210 and 
gladly pay the difference. 

Inasmuch as it may be a while 
before I have an intelligent conversa¬ 
tion with my computer, and 
technology moves very fast, perhaps 
by the time I am ready to fully imple¬ 
ment remote interaction with my 
computer 1 will discard DTMF signal¬ 
ing in favor of voice recognition. 

Next Month: 

In case you re interested in trying 
to generate DTMF waveforms by 
D/A conversion , well look at the 
basic principles of digital-to-analog 



NOW A HIGH PERFORMANCE S100 BUS, 
32K STATIC RAM MEMORY FOR ONLY $325! 

FULLY ASSEMBLED, TESTED AND READY 
TO PLUG INTO YOUR SYSTEM 


Compare These Features: 


* Runs at 4 MHz; with no Wail Stales - Uses 200 
nsec, 6116 Memory JCs 

* Very Low Power, Only one Memory 1C Active at 
One Time. (40 ma Active. 5 ma Inactive) 

* Byte Witte Memory IC's Allow Replacement with 
2716 (5V) EPROMS for RAM/ROM Combine 
lions. On Board Wait State Generator Provided 
for use with Slower 2716's 

■ Supports Both Cromenco Style Bank Select 
Through Port 40H and Standard Bank Select 


* IEEE 696 Extended Address Supported 

* Any Number of 2K Blocks may be Disabled Pro¬ 
viding Compatibility with Memory-Mapped Video 
Displays and Controller Cards. 

* 90 Day Warranty Parts and Labor 

Send Check or Money Order Today. Sorry, no COD's 
please. California res Eden Lf add &% Tax. 

Computer Concepts 

8141 Engineer Road / San Diego. CA 92111 
Phone 1714) 485-7779 


and analog-to-digital conversion , Oh 
yes t you may find it interesting for 
other applications , too , ■ 


References 

1. Berlin, Howard M. Design of Phase- 
Locked Loop Circuits, with Experiments, 
Indianapolis: Howard W. Sams, 1978. 

2. Gilder, Jules H. Telephone Accessories 
You Can Build. Rochelle Park NJ: Hayden, 
1976. 

3. Hiiburn, John L. and David E. Johnson. 
Manual of Active Filter Design. New York: 
McGraw-HIU, 1973. 

4. Lancaster, Don. Active Fitter Cookbook . 
Indianapolis: Howard W, Sams, 1976. 

5. Renbarger, John. "A Telephone-Dialing 
Microcomputer." BYTE, June 1980, page 
140, 


Editor's Note: Sfeue often refers to previous 
Circuit Cellar articles as reference material for 
the articles he presents each monfto. These ar¬ 
ticles are available in reprint books from BYTE 
Books70 Main St, Peterborough NH 03458. 
Garda's Circuit Cellar covers articles appear¬ 
ing in BYTE from September 1977 through 
November 1978. Garda's Circuit Cellar, 
Volume II presents articles from December 
1978 through June 1980 . 


The following items are available 
from: 

The MicroMint Inc. 

917 Midway 
Woodmere NY 11598 
telephone (516) 374-6793 

1. ITT MSD3210 Hybrid DTMF Tone 

Receiver.,$66 

2. 3.579545 MHz crystal (for use with 

item 1).$4 

3. ITT MSD3201 CMOS DTMF Tone 
Receiver..$95 

4. ITT 3044/3045 Group Filters (one 
pair)....,,$60.80 

Items 1 and 2 will be shipped from 
stock. For items 3 and 4, call to deter¬ 
mine availability. 

Please include $1.50 for shipping and 
insurance. New York residents please 
include 7% sales tax. For orders to be 
shipped outside the United States, 
please add $6. 


To receive a complete list of Garcia Cir¬ 
cuit Cellar kits available from The Micro- 
Mint, circle 100 on the inquiry card 
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Vista Makes a Powerful Statement. 



Mass storage. Music and 
video boards. Memory. 

Whatever you need to make 
your computer system more 
powerful and versatile. Vista 
Computer Company can 
provide it. 

Ask us about disk drive 
subsystems. We have complete 
hardware/ software packages for 
the Apple®, TRS-80™ and S-100 
computer systems. 

Ask us about advanced 
components for Apple® 
computers. We'll describe our 
Type-Ahead Buffer, Vista Vocalizer, 
Vision-80 and much more. 


Ca!! Toll Free (800) 854-8017 


® Apple is a registered trademark of Apple Computer, Inc. 
Is a trademark of Radio Shack, a Tandy Co. 


Ask us for whatever you need to 
make your particular system fill 
your particular application. When 
you supply the questions, we 
supply the answers. 


1/lff^ COMPUTER 
W I9IH COMPANY 
1317 E. Edinger Avenue 
Santa Ana, CA 92705 
(714) 953-0523 


Our Products 
Speak for 
Themselves. 


Ask us about our V-1000, a 
dual, eight-inch subsystem 
that combines state-of-the- 
art technology with state-of- 
your budget pricing. 

Ask us about the most 
innovative peripheral for the 
Apple®, and we'll give you a 
complete description of our A800 
floppy disk controller. 














Check the Osborne Books You 


INTRODUCTORY 

BOOKS 

Business System 
Buyer’s Guide 

by Adam Osborne and Steven Cook 
Purchasing a computer for any 
business is a complex process, 
but this book wifi help. Before 
you buy any computer, read this 
book. You'll never make a better 
investment #47-0, $ 7.95 □ 


An Introduction to 
Microcomputers 

Volume 0: 

The Beginner's Book 

by Adam Osborne 

Here's the book to start with if 
you know nothing about micro¬ 
computers but wish to learn. Pro¬ 
vides the concepts you'll need to 
understand this technology. 

# 26 - 8 , 34.95 o 

An Introduction to 
Microcomputers 

Volume I: Basic Concepts 

by Adam Osborne 

The world's best selling textbook 
on microcomputers uses con¬ 
cepts that are common to all 
microprocessor systems. Shows 
what a microcomputer can do, 
and how it does what it does. 
This edition is the most com¬ 
prehensive and up-to-date in¬ 
troduction to microprocessor 
systems available anywhere, 

#34-9, $12 99 □ 


Running Wild-The Next 
Industrial Revolution 

by Adam Osborne 

An insider's look at the micro¬ 
electronics revolution. Will the 
coming years prove to be a 
dream or a nightmare? Running 
Wild tells the story, #zs- 4 , *3,95n 


PROGRAMMING 
BOOKS 

and Engineering 
BASIC Programs 

ad, by John Heilborn 

An important collection of the 
most valuable programs for 
scientists and engineers. Easily 
used on most popular micro¬ 
computers. # 63 - 2 , $15 99 0 



GUIDES 

Apple II™User’s Guide 

by ion Poole, Martin McNiff and 
Steven Cook 

Complements your Apple II 
owners manual. Our guide will 
tell you more about your Apple 11 
or Apple II plus computer than 
any other single source. This 
guide is a complete BASIC 
programming tool. It covers all 
the special features of the Apple 
comp ute r, # 46 - 2 , $ is 00 o 

PET/CBM "Personal 
Computer Guide 

by Adam Osborne and 
Carrofl Donahue 

A step-by-step guide which takes 
you from the "on" switch to as¬ 
sembly language subroutines for 
your Commodore system. It's a 
BASIC tutorial and covers many 
recent CBM products, 

#55-1. £15.00 n 


Some Common BASIC 
Programs 

by Lon Poole and Mary Borchers 
76 well designed and brilliantly 
documented programs that solve 
a variety of problems in statistics, 
finance, and math. 

Generalized BASIC 
Edition *06-3. $14.99 □ 

PET/CBM ™ Edition 

440-3. $14.99 □ 

TRS-80 ” Level II Edition 

#54-3. $14.99 □ 

Atari™ Edition 

#53-5.314 99 0 


All 76 programs ready to run or 

PET/CBM ™ floppy disk 

#33-0. $22.50 

PET/CBM™ cassette 

425-X, $15.00 

TRS-80™Level II cassette 

#32-2. $15.00 


Practical BASIC Program: 


Here are 40 useful and fullydoc 
umented programs designed t 
run on most microcomputers. 
Especially useful in small busi 
ness and household applications 


sc 

Osborne 

CP/M’“User Guide 


/Generalized BASIC) #38-1. $ 15.991 


by Thom Hogan 

The most complete and up-to 
date CP/M book you can find. I 
will make your first use of CP/k 
easy. If you already own CP/M, i 
will help you modify your system 

# 44 - 6 , $ 12.99 { 

GBASiC™ User’s Guide 

by Adam Osborne, Gordon Eubank 
and Marlin McNiff 


Co-authored by Gordon Eu 
banks, the creator of CBASIC 
this is more than a seif-teachinj 
textbook, it is the definitive ref 
erence of the CBASIC language 

#61-6. $15.00 c 











Want 

BUSINESS 

BOOKS 


»y Lon Poole and co-authors 


Dsborne's three business sys- 
ems are renowned for excel- 
snce in design and documenta- 
ion. Our books explain in de- 
ail how to use the programs, 
"hey contain complete program 
rstings, supporting technical 
locumentation. and specific in- 
ormation on changing and 
^stalling the programs. 


Payroll 

ifith Cost Accounting PET and the IEEE 488 Bus 

# 22 - 6 . $ 20,00 □ (GPIB) 


Accounts Payable and 
Accounts Receivable 

#23-3, $20.00 D 

General Ledger 

#24-1, $20.00 □ 


ASSEMBLY 

LANGUAGE 

PROGRAM 

SERIES 


by Lance Leventhal and co-authors 

You needn’t know anything 
about assembly language to use 
hese books. Each one is a 
straightforward, self-teaching 
textbook that is both precise and 
aasy to understand¬ 


s* 


58000 . 

.#62-4. $16,99 0 

>809 . 


5502 . 


Z80. 


Z8000 . 


5800 . 



by E. Fisher and C,W. Jensen 


Provides chapters on all aspects 
of the General Purpose Interface 
Bus, Includes lines, signals, 
specifications, and much more, 

-al #31-4, $15.99 □ 

Microprocessors for 
Measurement and Control 

by D M. Auslander and P. Sagues 


Learn to design mechanical and 
process equipment using micro¬ 
processor based "real-time" com¬ 
puter systems. This book allows 
readers (even those unfamiliar 
with machine or assembly lan¬ 
guage) to initiate projects. 

#57-8. $15.99 o 


MICRO¬ 

ELECTRONIC 

REFERENCES 

Osborne 4 & 8 Bit 

Microprocessor 

Handbook 

by Adam Osborne and Gerry Kane 
The one source for complete, 
objective and accurate informa¬ 


tion on 4 and 8 bit microproces¬ 
sors. This book describes virtu¬ 
ally every 4 and 8 bit micropro¬ 
cessor on the market today and 
allows you to evaluate any de¬ 
vice or combination of devices, 

#42-X, $19 95 o 


Osborne 16-Bit 
Microprocessor Handbook 

by Gerry Kane and Adam Osborne 

A total reference book on 
virtually every 16-Bit micropro¬ 
cessor. this book permits objec¬ 
tive evaluation and comparison 
of these new devices. 

#43-8, $19 95 □ 

An Introduction to 
Microcomputers: 

Volume 3 - Some Real 
Support Devices 

by Gerry Kane and Adam Osborne 

Available with or without 3-ring 
binder or updates. Each device 
is described in detail, including 
an analysis of the best uses for 
that device, book - # 10 - 7 , moo □ 

Binder - #1&-5 r &G99 D 
Si* Updates - #98. $25.00 □ 


HANDBOOKS 

68000 Microprocessor 
Handbook 

by Garry Kane 

This handbook offers more in¬ 
formation about the 68000 than 
the manufacturer's data sheets. 

#41-1. $6.99 □ 

CRT Controller Handbook 

by Gerry Kane 

Describes five devices in the 
same thorough detail you'll find 
in Volume 3 + Contains 13 tables 
and 149 separate illustrations. 

#45-4, 36.99 □ 


8089 I/O Processor 
Handbook 

by Adam Osborne 

A complete presentation of the 
8089. The 8289 Bus Arbiter is 
also described with the same 
carefuf attention to design and 
application, 

#39-X, $6.99 □ 


3080 A/ 808 S —#10-1, $15,990 


the 8086 Book 

jy Russell Rector and George Alexy 
3 art assem bly tang uage text and 
Dart hardware reference, this 
Dook covers all of the 8086’s 
most important features, 

#29-2, $16,99 O 

INTERFACE 

Interfacing to S-100 (IEEE 
596) Microcomputers 

by Sol Libes and Mark Garatz 

Describes the S-100 Bus with 
unmatched precision. Covers 
mechanical and electrical design, 
logical and electrical relation¬ 
ships. bus interconnections, and 
much more. # 37 ^ 3 . $ 1500 □ 


ORDER FORM 

Book Title. Book #, Price 


Osborne /McGraw-Hill Dept. B20 Call Toll Free: 800*227-2895 

630 Bancroft Way, Berkeley, CA 94710 in California (415) 548-2805 

Name_ T _™_ 

Address_______________ 

City/State/Zip_ 

Pius: □ .75/item 4th class □ $1.50/item UPS □ $2.50/item Air Mail □ $10.00/item Overseas 
(California residents add applicable tax.) 

Total amount enclosed $_or charge my O Visa □ Mastercharge 

Card #____Exp, Date- 
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David A Kater 
FOB 1868 
La Mesa CA 92041 


O ka Y* y° u armchair 
athletes, Microsoft has 
a program for you. 

Slide your easy chair 
over to the computer 
and prepare to compete 
in an Olympic Decath¬ 
lon—10 events requir¬ 
ing speed, timing, and 
agility. 

Game of the Year 

When I first heard of 
this program, it sound¬ 
ed fairly bland. With its 
dull name, I just knew 
it couldn't compare to 
"Super-Intergalactic- 
C osmos-Blasters." 

Luckily, I happened 
to witness the presenta¬ 
tion of the Creative 
Computing Game of 
the Year award at the 
West Coast Computer 
Faire. Guess which pro¬ 
gram took the honors 
for 19807 That's rightj 
Olympic Decathlon, by 
Tim Smith. At the pre¬ 
sentation Tim gave us a firsthand demonstration of his 
ingenious creation. When the presentation ended, I 
bought a copy and raced home to try it on my computer. 
I wasn't disappointed; the program exceeds its promise. 


Olympic Decathlon 
is a remarkable simula¬ 
tion of the two-day 
event at the Olympic 
Games. It includes the 
100-meter dash, long 
jump, shot put, high 
jump, and 400-meter 
dash on the first day. 
The second day fea¬ 
tures the 110-meter 
hurdles, discus throw, 
pole vault, javelin 
throw, and 1500-meter 
run. The winner of this 
combined event is con¬ 
sidered the world's best 
athlete. After you par¬ 
ticipate in the computer 
version of the decath¬ 
lon, you'll understand 
why. 

Each event is dis¬ 
played in superb ani¬ 
mated graphics that 
you control via the 
keyboard. The appro¬ 
priate keys necessary 
for each event are dis¬ 
played on the screen 
before each trial. These instructions are sufficient to 
explore each event, but you may wish to consult the 
manual for ways to approach some of the 
more difficult ones. 



Photo 1: The javelin throw (TRS-8Q Model I version). 



Photo 2: The javelin throw (Apple U version). 
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Systems II €x 


a total business system. 



SYSTEMS II EX 


r JOB COSTING MENU } 

1. TRANSACTION ENTRY/OATE 

2 . JOB/TASK TABLE MAINTENANCE 

3. JOB COST FILE MAINTENANCE 
A. JOB COST REPORTING 

5. EMPLOYEE TABLE MAINTENANCE 

6. RETURN TO MASTER MENU 

l SELECT 11-6)? J 


r MASTER MENU 1 

1. INVENTORY 7. CHART OF ACCTS. 

2. PAYABLES B. VENDOR MAINT. 

3. RECEIVABLES S. DUST, MAINT, 

4. PAYROLL 10. CHANGE DATE 

5. LEDGER 11. SYS,/BACKUP 

fi. JOURNAL 12. STOP PROCSS G. 

{ 13. OPTIONAL PROCSS G, 

L" SELECT [1-131? 


DATABASE MENU 

1. FILE MAINTENANCE 

2. REPORTS/REPORT MAINT. 

3. UTILITIES 

4. RETURN TO SYSTEM MENU 

SELECT [M|? 


r RECEIVABLES SYSTEM MENU 

1. FILE MAINTENANCE 

2. RECEIPT OF PAYMENTS 

3. GENERATE BILLING 
A. MONTH ENO 

5. PAST OUE REPORT 

6. APPLY MONTHLY INTEREST 

7. RETURN TO MASTER MENU 

SELECT 11-7)? 


ACCOUNTS PAYABLES MENU 

1. FILE MAINTENANCE 

2. PAYMENT SELECTION 

3. PRINT CHECKS AND REGISTER 
A. MONTH ENO 

5, RETURN TO MASTER MENU 
SELECT |1 5|? 


STATE 


PAYROLL MENU 

1. MISC/TAX TABLE MAINT. 

2. TRANSACTION FILE 

3. MISC. PAY/DEDUCTION FILE 

4. EMPLOYEE MASTER FILE 

5. CALCULATE/PRINT CHECKS 

c PRINT 

1. RETURN TO MASTER MENU 
mi Ef t (1-7|? 


J LEOGER SYSTEM MENU 

1. FILE MAINTENANCE 

2. BAL SHEET/INCOME STATEMENT 

3. YEAR END PROCESS 

4. RETURN TO MASTER MENU 

SELECT (14)? 


INVENTORY SYSTEM MENU 
TIME DA 

1 FILE MAINTENANCE 

2. POINT OF SALES 

3. REORDER REPORT 

4. RETURN TO MASTER MENU 

l SELECT |M)7 


SYSTEMS II EX — EX for EXTENDED 
PERFORMANCE. West ware brings you the 
most completely Integrated and simplest to 
use business software for your Apple 
Computer The SYSTEMS II EX is complete 
with an integrated Database. Yes! The DBII 
Database can move your system's files into 
Database format for customized reports or 
labels. 

Although the SYSTEMS II EX is a fully 
integrated system, you may purchase 


individual modules and later add additional 
modules, such as Job Costing for 
contractors. The power of our system is in 
the KSAM Firmware card that plugs into the 
Apple. This card permits high speed 
searches and eliminates running sort 
routines to get your files in order, 

SYSTEMS II is available on drives, and 
also on the Gorvus hard disk, A Corvus 
based system will give you the power and 
capacity that challenges larger computers. 


COMING SOON — Cash flow analysis with 
graphics, Database II with graphics, and Bill 
of Materials for small manufacturers. 

CURRENT OPTIONS AVAILABLE — Job 
Costing, Cycle Invoicing, Order entry, and 
Layaway. 

All Checks, statements and invoices use 
NEBS forms. 

Dealer and OEM inquiries invited 
Apple is a trademark of Apple Computers. 



Systems E€x 


2455 S.W. 4th Ave. 
Suite 2 

Ontario, OR 97914 
{503) 881-1477 



r'irr'to jfTfl nr Innulrti r *^rrl 



I 2455 S.W. 4th Ave. 
! Suite 2 

j Ontario, OR 97914 

I fRfWt flfll-1477 


□ Yes, I would like to sample your software. Please 
send me the Systems i) Demo Package. My check 
for $25 is enclosed. 

Name__ 

Title_1_ 

Company Name_ 

Address- 

City_State_Zip_ 



















At a Glance 

Name 

Language 

Olympic Decathlon 

Z80 machine code (TRS-80); 
6502 machine code (Apple) 

Type 

G ame/ simulation 

Computer needed 

16 K TRS-80 Model L Level 

Manufacturer 

I or 11—tape version; 32 K 

Microsoft Consumer 

TRS-80 Model I, one disk 

Products 

drive (two needed to do 

400 I08th Ave NE, Suite 200 

backup); 48 K Apple II or 

Bellevue WA 08004 

Apple LI Plus, one disk drive 

(206) 454-1315 

(two needed to do backup), 
and two game controller 

Price 

paddles 

$24.95 

Documentation 

Author 

48 pages for TRS-80; 

Timothy W Smith 

39 pages for Apple 

Format 

Audience 

5 Vi-inch floppy disk or 

Armchair athletes of 

cassette (TRS-80 only) 

all nations 


The events require fast reflexes, good coordination, 
timing, and lots of practice. There is a practice mode for 
each event so that you can polish your technique before 
the start. 

Competition 

Olympic Decathlon may be played alone or with 
others. When you are ready to begin, the computer asks 
for the number of competitors. Up to eight athletes may 
compete in the TRS-80 version; as many as six in the 
Apple version. Playing alone, you will strive to better 
your previous performances. When several people par¬ 
ticipate, the game develops an entirely different 
character. Scores take on new meaning as the com¬ 
petitors jockey for position in the standings. Head-to- 
head confrontations in the running events add to the 
drama. 

The Simulation 

Smith has captured the flavor of the Olympic Games 
on magnetic media. With a bit of imagination, you may 
relive those days on your hometown track, where you 



Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


R 2 l/0 
S-100 ROM, 
RAM & I/O 
BOARD 




RM-10 

S-100 

RACK MOUNT 
CARD CAGE 


ECT’s R 2 IZO is an S-100 Bus I/O Board with 3 Serial 
I/O Ports (UARTs), 1 Parallel I/O Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$ 295.00 


ECT f s RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
(15A @ 8V, 1,5A @ ± 16V). £ 295 QQ 




ECT 


Specializing in Quality Microcomputer Hardware 
industrial * Educational * Small Business * Persona/ 

Card Cages, Power Supplies, Mainframes , CPU’s, Memory t IIO, OEM Variations 


ELECTRONIC CONTROL TECHNOLOGY 


763 Ramsey Ave., Hillside, NJ 07205 


(201) 686-8080 
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UVEON proudly announces 
OPTIMUM:' 1 OPTIMUM is an easy so 
use, total concept data management 
program for CP/M® and MP/M systems. 
Breaking through traditional DMS 
barriers, OPTIMUM provides large scale 
data management capability to broaden 
your computer horizons. Developed for 
individual computer users and applica¬ 
tions builders, OPTIMUM supports 
user-defined forms and files, dictionaries, 
powerful reporting, storage efficiency, 
speed and unique cross-referencing. 
Everything you want in data management 
is now complete in one system. 

USER-DEFINED 
FORMS AND FILES 

With OPTIMUM implementing an 
application is simple. The user defines 
screen forms ro fit the data and describes 
how the data is to be stored. Once this is 
complete, data entry may begin. Input 
editing, validation and cross-referencing 
during data entry extend OPTIMUM'S 
range. If the need exists, OPTIMUM can 
handle complex or multiple screen forms 
for the same file. Screen forms may be 
modified and expanded as needed. 

DICTIONARIES 

OPTIMUM maintains a dictionary of 
terms for each file. This dictionary 
contains information on each data 
dement in the file and describes 
operations to be performed. Alterations 
and additions to the dictionary may be 
made as required:--- 


MICRO-ENCLISH M REPORTING 

OPTIMUM Micro-ENGLISH lets the 
user request standard or custom reports 
from the OPTIMUM files. Sophisticated 
selecting and sorting capability give 
Micro ENGLISH all the power of a large 
scale interactive inquiry processor. A 
dictionary based vocabulary keeps the 
user interface simple. 

OPTIMUM STORAGE 
EFFICIENCY AND SPEED 
OPTIMUM stores all information in a 
compact variable-length format. 
OPTIMUM files are designed for 
interactive speed; a single file item may 
be retrieved from among hundreds in 
an instant. 

OPTIMUM DATA 
CROSS-REFERENCING 
A unique feature of the OPTIMUM 
system allows a user to cross-reference 
data elements. Once information is 
entered, it may be retrieved using key 
words in the data. 

From simple applications to complex 
systems, OPTIMUM manages it all. 
Broaden your horizons using the total 
concept data management system with 
the power of such industry forerunners as 
Prime Information, Honeywell Ultimate 
and Microdata Reality, Call or write 
UVEQN today for more information on 
OPTIMUM. i-800-525-1637. 

17 M anil MlVM .in- tradi-mark:. ■ l .ligitnl KirMvtn h. Lit 
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l umpuLL-j SystciiK Inc. 


uveo n 

The Future in Software. 


UVEON Computer Systems, fnc, 
899 Logan Street 
D e nve r, C olo i ad o “8 U 21)3 
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can still hear the crowd buzzing about the last race. Now 
it's your turn. Suddenly you are aware only of the 
starter's voice as you toe the starting line. 

ON YOUR MARK 

SET 

GOl 


the vaulting box. Miss the box, and the vault is aborted. 
If the pole plant is successful, and your flying fingers 
have generated enough momentum, the figure will ride 
the pole toward the crossbar—where he must pull up into 
a handstand, just before hitting the bar. Finally, the pole 
must be released before it follows through the crossbar. 
Proper timing is rewarded with SUCCESSFUL VAULT I 


As you frantically tap the keyboard, your animated 
counterpart streaks across the screen. As you near the 
finish line, your fingers scream for relief, but you can't 
give up now; your brother-in-law is gaining. With a final 
burst of energy, you cross the finish line and collapse into 
your chair, savoring a narrow victory. 

The simulation of the actual events is uncanny. Each is 
unique and requires its own combination of timing, tech¬ 
nique, endurance, coordination, and speed. For example, 
the pole vault demands a healthy dose of all these 
qualities. You begin with a running approach. As the 
graphic figure nears the pit, the pole must be planted in 


Authenticity 

The rules in Olympic Decathlon are virtually identical 
to the real event. For example, in the vaulting events you 
may "pass" on the lower heights and save your energy for 
the tougher ones. If you miss on three consecutive at¬ 
tempts, you are eliminated from that event. 

The rules are enforced by an eagle-eye official. If he 
determines that you "purposely" knocked down the 
hurdles, you will be disqualified. He also keeps a watch¬ 
ful eye on the fault line in the javelin throw and long 
jump. And, of course, jumping the gun in a race is forbid¬ 
den. 



YEAR ROUND SAVINGS plus 4 

A a Christmas Sonus!! 


Energy Savings All Year Round!! 

ScITronics Remote Controllers and Real Time Clocks are saving users 
money all year round. 

Energy bills are being cut by controlling heating, air conditioning, 
lighting, and security systems in homes, offices, stores, and factories 


Your Christmas Sonus!! 


You too can save money by simply using your existing computer and 
a Sellronics Remote Controller/Real Time Clock combination as an in¬ 
expensive energy management system (EMS). Now you have the 
choice of controlling either the light duty BSR X-10 switches sold by 
Sears and others, or the great variety of heavy duty Industrial grade 
switches recently introduced by Levlton. With your own EMS you too 
can be saving up to 30% on energy bills. 


Adding a ScSTronfcs Remote Controlier/Clock combination to your 
computer can allow you to create highly unique Christmas displays. You 
can control sequencing of both indoor and outdoor lights and motorized 
displays in ways only possible with computer control. Thus, your home 
or business can be an exciting eyecatching showplace. 

Contact your local computer dealer for details 
and a demonstration or call SctTYonlcs directly 
about other energy saving products. 


How Does It Work? 

Your S-1QQ, Apple II or TRS-BO-I computer prompts the controller to transmit coded 
control signals across existing AC power lines. The signals are received by compact 
remote switches, which replace existing outlets or wall switches. The switches In 
turn control the light or appliance plugged into them. No hard wiring Is necessary 
and up to 256 locations may be operated, in either manual or preschedufed real time 
access modes, by a single controller. 


SciTrOniCS, Inc; 523 So. Clewell St.; P.0. Box 5344; Bethlehem, PA 18015; {215) 868-7220 


78 December 19fll 0 BYTE Publications Inc 


Circle 375 on inquiry card. 











" * 

X . * 

*; 

X Ani 



Anno 

TheTkbleTbp Comp 
That Can’t Be Topped. 



The 

5000 SX 
with: 

Capacity: 5.5 MR Winchester Plus Two 
Mini Floppies 

If you know our Series 5000 table top 
computer line, you knowthat^oo*/ things 
come in small packages. 

Now; with the introduction of the 5000 
SX, big things come in small packages. 

One integrated package can contain two 
double sided, double track density floppies 
pi us a 5,5 megabyte Winchester drive. 

Speed: Load 2QK in Less Than a Second 

Mot only does our high performance 
Winchester subsystem include error 
detection with automatic error correction, 
its extreme speed is comparable to that 
of large main frame hard disk systems. 

A 20K program loads in less than one 
second, about 10 to 12 times as fast as 
a floppy. 

We invite comparison with our com¬ 
petitors’ Winchester implementation then 
you will see how a truly engineered solution 
speeds up your application programs. 

Extras: You’ll Be Glad You Have Them 

The 5000 SX comes standard with lots of 
extras, starting with a folly terminated S100 
mother board. Add to that 64K dynamic 
RAM modules, with parity’ of course, and 
receptacles for your CRT and Printer that 
turn on with the main power switch. 

Plus, convenient up front power reset 
switch, incoming power line filter and 
much more. 

Software: 

Operating Systems; CP/M, MP/M, 

TuiboDOS 

Languages: BASIC, FORTRAN, COBOL 

Application Packages: FMS-B0, 

WORDSTAR, Accounting Phis, all 

tailored to operate on the 5000 SX. 

Quality: So Good, It’s Warranted 2 Yeans 

There isn’t room on this page to even 
scratch the surface of the IMS Inter¬ 
national story. 

However, our 2-year warranty is a dead 
giveaway that we produce rugged, top 
finality professional equipment. We do 
things right the firet time so they don’t 
come back to us. 

The truth is, we have fewer returns 
within our 2year warranty period than 
other manufac turers have within their 
90 day warranty petifxls, 

Fbrfuil details and the location of your 
nearby IMS International deale q call us 
today at (714) 978-6966, Or write: 



IVTERftUmONAL 


We Build Computers As If Your Business 
Depended On Them. 

2860 Lockheed Way Carson City, NV 89701 
Tfelexr 910 3fi5 6051 

CP/M & MP/M.'m wTmgllal Research -TUit>uDU5. 

TM of Software2000 ■ FMS-tMl, TM of D.TR Associates ■ 
WORDSTAR,TM of MICROPRO -ACCOUNTING PUIS, 
TM of SYSTEMS PLUS 
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Program Reliability 

The program has exceptionally good error handling. 
User response is strictly controlled to eliminate the accep¬ 
tance of unreasonable input. The TRS-80 version appears 
to be crash-proof. Try as I might, I couldn't cause the pro¬ 
gram to crash or even become flustered. Apple II users 
can avoid missing any turns by disabling the RESET key. 

I found one minor logic error in the TRS-80 version. 
When several pairs of people are competing serially, the 
"false starts" are charged by lane rather than by in¬ 
dividual. By the time this review is published, Microsoft 
will have corrected this problem. Otherwise, the program 
appears flawless. 

Documentation 

The program is accompanied by an instruction booklet 
containing background information about the program, 
the author, and Microsoft. The instructions cover run¬ 
ning the program, cassette-loading problems, backing up 
the disk (you are allowed one backup), and tape or disk 
replacement. Each event is discussed in detail, and hints 
on technique and strategy are included. 

Hardware Requirements 

Olympic Decathlon is available for the TRS-80 Model I 
and Apple II computers. Each version took about 10 
months to complete. 

The TRS-80 version is available on either cassette or 
disk. The disk version requires 32 K bytes and one disk 


drive. This version is an impressive example of the 
creative animation attainable with low-resolution 
graphics (see photo 1). 

The Apple version is available on disk only. It requires 
48 K bytes, one disk drive, and game paddles. The high- 
resolution color graphics are quite impressive (see photo 
2). The Apple version also plays the Olympic Anthem 
during the opening and awards ceremonies. 

Software Support 

Microsoft is not playing games when it comes to sup¬ 
port after the sale. Tapes and disks are guaranteed to 
work. If the program fails to load properly, return it to 
the dealer or to Microsoft for a free replacement. If it 
becomes damaged during normal use, Microsoft will 
replace it for $7.50. The disk version allows a single 
backup (requires two drives) to facilitate play while you 
await your replacement disk. 

Conclusions 

Olympic Decathlon is a superior graphics game. A 
well-written simulation that captures much of the flavor 
of the Olympic Games, it is challenging and entertaining. 

While many game programs quickly find their way to 
the "All Played Out" file, the interactive graphics, multi¬ 
player capability, and unique features of Olympic De¬ 
cathlon will keep it in your active program library for a 
long time.* 


Missile Defense vs ABM 


Robert Moskowitz 
22200 Tioga Place 
Canoga Park CA 91304 


All is quiet—perhaps too quiet. Then, without warn¬ 
ing , comes the attack! At first , a single incoming missile 
streaks across the sky . Another follows . Then dozens 
upon dozens, in a crazy-quilt pattern of bomb trajectories 
and defensive streaks, darting and exploding in rapid fire. 
Killer warheads of every description veer relentlessly for 
your cities: ordinary bombs, MIRVs that retarget them¬ 
selves and multiply without warning, and even “smart" 
bombs that can dodge your most accurate firing. With in* 
creasing speed, they rain down in waves , until your de¬ 
fenses are taxed to the limit—or more likely overtaxed— 
and your brain circuits sizzle like the cities just fried by 
nuclear fireballs. 


But wait. Nobody is dead. This is fiction. The scenario 
takes place thousands of times every day, at arcades 
across the country and now in thousands of homes 
equipped with Apple computers and color TVs. At the 
arcade, it is Atari's Missile Command—one of the most 
popular games around. At home, you can have two ver¬ 
sions of the game: Missile Defense (by On-Line Systems) 
and ABM (by Muse Software). All three play a tough, 
fast game with plenty of thrills, sound effects, and 
graphics. This review hopes to differentiate the subtleties, 
the slight distinctions, and the all-important "feel" that 
make for a really rousing atomic war! 

Two notes on these reviews: First, I relied on a panel of 
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Data communications can open up a whole new world to you and your computer. A world of the future. Now. 

A world full of information resources, time-sharing computer systems, and electronic “bulletin boards . 1 All you 
need for admission to this world is your CP/M -based computer, a modem, and the proper software. That’s where we 
come In. We have the proper software. CROSSTALK, 1 "" our smart terminal & file transfer program for CP/M, allows 
you to call into thousands of dial-up computer systems around the world, and communicate with them. REMOTE, 
our CP/M remote console program, allows you to operate your CP/M system from a remote terminal, giving your 
computer added flexibility and usefulness, 

CROSSTALK 

* Al lows your computer and modem to communicate with other computers, including other CROSSTALK systems, 
public-access ' bulletin board" systems, main frame computers, subscription "Information utilities 'such as THE 
SOURCE,™ and much more. 

* Simple, easy to use "plain English" command structure makes CROSSTALK easy to learn, yet provides a powerful 
tool forexchanging files, capturing data, and controlling modem parameters. 

* Concurrent printer and video allows you to print data white viewing it on the CRT. 

* Fully error-checked file transfers using 16 bit CRC protocol. Protocol transfers allow exchanging files which are 
larger than the system's memory. 

* Built in "DIR" command. 

* Data capture allows saving received data onto your disk. 

* Auto-dial, redial, and auto-answer (if supported by modem). 

Available for the following modems: Hayes 80-103a 

Hayes Smartmodem™ 

Hayes Micromodem 100™ 

PM Ml Communications MM-103 
Hayes Micromodem II™ for the Apple II* 

Any RS-232 modem, including 1200 baud modems 

REMOTE 

- Allows remote use of your computer from a remote terminal location. 

* May be called as a subroutine from BASIC, PASCAL, or any other program to allow answering under program control, 

* Provides nulls if needed for printing terminals. 

- Uses less than I k of memory space, 

- Automatically selects proper baud rate, 

* Available for S-100 modems (Hayes and PMMI) only. 

For details, see your computer retailer, or contact us directly. 

Microstul, Inc. 

1900 Lei and Drive, Suite 12 
Marietta, Georgia 30067 
(404) 952*0267 

Smartmodem - ' and Miefomodfim - " are trademarks ol Mayas Microcomputer Products, Inc.; Apoteis a resnstamd trada-markol AppteComputora. Inc. 

CROSSTALK is a trademark dl MlerostUl, Inc / CP/M & a roistered trademark al Digital Fasearch Inc. 
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ALTOS BUSINESS 


PROVEN VAIUE 


COMPUTER • S Y S T € M S 


Now—A four station, 
hard disk business computer 
with letter quality printer, 
terminals and get-rolling 
software for less 
than $15 a day* 


The Altos Business Computer 
Special. The most powerful, 
reliable, easy-to-use system in its 
price range. And Altos backs it up 
with on-site, nationwide service. 

The hardworking engines of 
our system are the Altos 
ACS8000-10. -12 and -14 com¬ 
puters. Any one of them can 
cost-effectively hook-up with 
from one to four stations, as 
your needs demand. Their rapid 
access, 10, 20 or 40 MByte 
Winchester hard disks let you file 
from a 3,000 to 12,000 page load. 














MPUTERSPECIAL 


Our get rolling business soft¬ 
ware package includes multi-user 
systems software. Wordstar '" for 
word processing and Microplan " 
for business analysis. And when 
you need more, your local Altos 
representative can route you 
through to hundreds of other busi¬ 
ness and accounting programs, to 
meet virtually any requirement. 
Pius Altos also lets you com¬ 
municate with other computers, 
mainframes, and even allows 
networking. 

Get on the right track! Join 


thousands of professionals, insti¬ 
tutions and businesses who rely 
on Altos computer systems. Call 
our toll free number or write 
today for the Altos sales and 
service depot nearest you. 

All aboard! 


‘Price approximate and may vary In your area. Daily lease 
based on: $17,000 principal. ZG% annual Interest, S^year 
term. Includes: Altos ACSBOOO-1Q computer, letter quality 
printer, four Altos "smart" terminals and get rolling 
software. Does not include tax. installation, training and 
maintenance. Offer expires February ZB. 198Z, 

Wordstar is a trademark of MicroPro International Corp. 
Micmplan Ls a trademark of Chang Laboratories. Inc. 

© 1.981 Altos Computer Systems 


Packed with 
fresh ideas 
for business 

UIK»1 

COMPUTER SYSTEMS 

2360 Bering Drive 
San Jose. California 95131 

800 538-7872 

(In Calif. 800-662-6265) 


















Photo 1: Muse s ABM game is progress. 

judges, ages five to 19, to play the games extensively and 
give me their opinions. Second, I took Missile Com¬ 
mand—the original arcade version of the game—as the 
basis for comparison. For better or worse, our judges had 
much more time on that game than either of the home- 
computer versions up for review. So it was natural to see 
which of the home-brew war games compares best with 
the original. 

The Scenario 

All three games offer you a chance to control a missile 
defense system during a savage enemy attack on your 
cities. The game continues until all your cities have been 
destroyed. 

Missile Defense copies the original theme in great 
detail, giving you six nameless cities defended by three 
missile bases. Incoming objects include single bombs, 
MIRV bombs that split and separately retarget 
themselves, and "smart bombs" that move upward and 
horizontally to avoid your defensive missiles. You must 
be very accurate to destroy a smart bomb and very fast to 
counter a MIRV attack. 

The attacks tend to come in waves, initially slow, then 
faster, splitting and swerving across the screen in a 
cacophony of screeches, sizzles, and howling sound ef¬ 
fects. If a bomb penetrates and hits a city, the target is 
cleanly destroyed. Should a bomb hit a missile base, you 
lose it and any missile firepower that may have remained 
there. 

When the waves end, the computer tabulates your 
score, awards bonus cities for every increment of 10,000 
points, and then restores your three fully loaded missile 
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Photo 2: On-Line Systems' Missile Defense game in progress. 

bases for the next round. While the scores achieved with 
this game are lower than those of the arcade version, the 
scoring system and pattern were judged to be similar, and 
our panel generally felt comfortable at the controls. 

If you run out of missiles, the enemy becomes merciless 
and usually decimates what is left of your cities. Our 
judges disliked this tendency and claimed that the ori¬ 
ginal Atari version generally has enough built-in mercy 
to leave at least one of your cities when it finds you 
totally defenseless. Several times, the intelligence behind 
Missile Defense stunted the spirit of a good game by mer¬ 
cilessly obliterating three or more cities after we depleted 
our missile supply in the third or fourth round, 

ABM has a slightly different scenario. Here you defend 
the Eastern Seaboard, with its six familiar cities: Boston, 
New York, Philadelphia, Baltimore, Washington, and 
Richmond. You have both high- and low-yield defensive 
missiles, fired from five separate bases between the cities. 
You can choose to fire high- or low-yield, but the com¬ 
puter decides which base actually launches the missile. 
You have an unlimited number of defensive missiles to 
fire. Enemy weaponry includes single bombs and MIRVs, 
but no smart bombs. 

The attacks come continuously, at progressively faster 
and overwhelming rates, ABM gives a continuous read¬ 
out of your total shots and hits, but the final score only 
appears after all your cities have been eliminated. Scoring 
is low, with a record high of 7120. No matter how well 
you do, the computer never restores a single city during 
the game. There is no pause and no restoration of arma¬ 
ment until the game concludes. Judges preferred the ar¬ 
cade system, which pauses, scores, and restores cities 
before resuming the game. 
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CASH FLOW 
PROBLEMS? 



IT’S NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 



MicroAge is your Solution 
Store . . . that means at 
MicroAge Computer Stores 
we have a wide selection 
of time-saving computer¬ 
ized business systems 
designed specifically to 
solve the daily cash flow 
problems every business¬ 
man faces. 

MicroAge has computer¬ 
ized business systems that 


quickly and affordably allow you to regain con¬ 


trol of your critical accounts receivable... at last 


making it possible for you to carry out effective 


collection procedures on a consistent basis. 


MicroAge has accounts receivable program 
packages to automatically display and update 


account information; prepare trial balance 
including a balance-due and delinquency aging 


report, and take care of dozens of other tasks 
that eat into your time and profit! 

Computerized business systems from the Micro¬ 
Age Computer Store are available in the $5,000 
to $15,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal¬ 
ized service, warranty service and repair, instal¬ 
lation, systems consulting, even customer train¬ 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 

MicroAge 

ca/MPurer srare 

“The Solution Store ’ s " 


VISIT THE STORE IN YOUR AREA: 


El Paso, Texas 
(915) 591-3349 
Rockville, Maryland 
(301) 762 7585 
Tucson, Arizona 
(602) 790-8959 
Albuquerque, New Mexico 
(505) 

Pleasant Hill. Calflornia 
(415) 680-1489 


Aurora. Colorado 
(305) 6966950 
Rochester, New York 
(716) 244-9000 
HursJ, Texas 
(517) 284-3413 
Saline, Kansas 
(913) 825-7596 
Off and Pork, Illinois 
(312) 349-8080 


Milwaukee, Wisconsin 

(414) 257 1100 
Mountain View, Californio 

(415) 964-7063 
Scottsdale, Arizona 
(602) 941-5794 
Anchorage. Alaska 
(907) 279-6655 
San Diego, California 
(714) 2754)623 


Richardson, Texas 
(214) 234,5955 
Minneapolis. Minnesota 
(612) 335-1777 
Omaha, Nebraska 
(402) 339-7441 
Phoenix. Arizona 
(602) 265-0065 


Indianapolis, Indiana 
(317) 549 5161 
Portland, Oregon 
£503) 256-4713 
Norwalk, Connetlout 
(203) 8464B51 
St. Louis, Missouri 
(314) 567-7644 


Columbus. Ohio Oklahoma CHy, Oklahoma 

(614) 560-1550 (405) 720-1537 


Houston. Texas 
(713) 270-9647 
Wilmington. Delaware 
(302) 995-7340 
Toronto, Canada 
£416) 459-4236 






If a bomb penetrates your defenses in ABM, it fireballs 
on or near the ground, destroying everything within the 
fireball* This lends a swiss-cheese effect to your cities and 
allows you to lose half of Richmond or nine-tenths of 
Boston, for example—an impossible occurrence in the 
original version. If a missile base is bombed, you lose that 
firepower, although one active base is as effective as five, 
ABM has a special demonstration mode. If you boot 
the game disk and do nothing, it pauses, then begins 
playing itself. This is a fun introduction to the game, but 
has little relevance to the quality of play and was prob¬ 
ably included as a marketing device. Touch any key and 
ABM goes into normal play. 

Both games keep your eyes, ears, and hands busy. But 
overall, our judges like the arcade version the best; more 
on this a little later. For now, let us examine the action 
piece by piece. 

Mobility 

Mobility is the prime factor in a high-scoring defensive 
system. The faster you can move your cross hairs to re¬ 
target your missiles, the better chance you have to repel 
the enemy attack and the more missiles you can fire if 
your first shots miss. 

The original game offers a special "'rolling ball" (track 
ball} control to provide exceptionally fast mobility, 
which neither home game can match. Our test Apple is 
equipped with the standard paddle controls and, after 
some practice, our panel of experts was able to move the 
cross hairs about the playing screen with speed and accu¬ 


At a dance 

Name 

Language 

ABM 

Applesoft and 6502 machine 


language 

Type 


Arcade-style game 

Computer 


Apple II or Apple II Plus, 

Manufacturer 

with Applesoft in ROM or 

Muse Software 

Language Card, 32 K bytes 

330 N Charles Si 

of memory, and one disk 

Baltimore MD 21201 

drive 

(301) 659-7212 



Documentation 

Price 

Printed leaflet 

$24.95 



Audience 

Author 

Anyone who likes fast- 

Silas Warner 

action arcade games. 


especially Atari's Missile 

Format 

Command 

5 Vi -inch floppy disk 



racy. The paddle controls, however, require a large range 
of motion to go from, say, upper left to lower right on the 
screen. Even the ABM adjustment program (more on this 
later) could not reduce the range of motion enough to in^ 
crease overall mobility. This paddle problem affected the 
play in both versions of the game. Almost all the judges 
guessed that joystick controls on the Apple would make 
both versions of the game even better, 

ABM provides a blinking set of cross hairs that disap¬ 
pear for a short time immediately after you fire a missile. 
The launched missile heads for the spot your cross hairs 
occupied when you hit the firing button, but the cross 
hairs turn invisible. You can still move them, but you do 
not know where they are. This limits your ability to 
launch a rapid-fire counterattack. Even worse, it actually 
confused some of our panel. Habitues of the game invari¬ 
ably want to fire and retarget in almost the same motion. 
In that second or two of invisibility, the players lost track 
of the cross hairs and lost more time looking for them 
when they reappeared. With a joystick, there would have 
been better feedback from the fingers to help retain a 
sense of screen location. But the eyes have it in this game, 
and cross hairs that disappear are a serious liability—par¬ 
ticularly when the pace accelerates. In addition, the 
judges felt the blinking cross hairs were harder to see than 
the steady ones you get in the original version. 

Missile Defense offers a very stable cross-hair pattern, 
which remains visible throughout the game. Our judges 
found it simple to fire and instantly retarget for the next 
incoming object with this version. As with ABM, the mis¬ 
sile streaks toward the point where your cross hairs were 


At a Glance 

Name 

Language 

Missile Defense 

6502 machine language 

Type 

Computer 

Arcade-style game 

Apple 11 or Apple 11 Plus, 


with 48 K bytes of memory 

Manufacturer 

and one disk drive 

On-Une Systems 


36575 Mudge Ranch Rd 


Coarsegold CA 93614 

Documen ta tion 

<209) 683-6858 

2-page leaflet 

Price 

Audience 

$29,95 

Anyone who likes fast- 


action arcade games. 

Author 

especially Atari's Missile 

Dave Clark 

Command 

Format 


5 V*-inch floppy disk 
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If you write software, 
write Digital Research. 


We can help you 
bring your products 
to market. 

Independent Software 
Vendors (ISVY) are the key to 
salving the software crunch in 
the 1980Y To help you bring 
your products to market, 

Digital Research introduces 
the ISV Support Plan — 
designed to assist you in: 
Developing Your Product 

□ With the fast and powerful 
PL/I-80™ Programming 
System 

□ ISV Seminars covering high 
level applications 


programming 


tK tl?l 

E, => 016^ 
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Getting Established in 

Your Market 

ISV Seminars- cover: 

□ Designing a marketing 
strategy 

□ Advertising 

□ Writing Manuals 

□ Assuring software security 

□ Supporting and updating 
products 

On-Got ng S up port l nclud ex: 

□ Legal and technical 
information 

□ Distribution channels 

□ Printing facilities 

□ Free product listing in our 
Applications Software 
Catalog 




/ 

R 


All this plus the world's 
largest software marketplace 
— the CP/M# customer base. 

So why do it alone? Write 
Digital Research, Well send 
you our free brochure 
detailing the ISV Support 
Plan. 


m M3/TAL RESEARCH' 

P.O. Box 579 

Pacific Grove, CA 93950 

(408 ) 649-38% 

TWX 910 360 5001 
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when you fired* Meanwhile, you can be halfway across 
the sky, preparing for the next defensive shot. 

ABM offers a unique adjustment program so you can 
set up the paddles (or joystick) to suit your muscular in¬ 
stincts, Our judges applauded this ingenious feature and 
used it to make each paddle control react as they wished. 
This way, you can change the way the cross hairs re¬ 
spond to a given paddle movement if it seems wrong. 

Missile Defense offers the option of controlling the 
cross hairs from the paddles or from the keyboard. The 
U-I-t)-L-,-,-M-J pattern of keys triggers movement in 
eight directions, providing a kind of '"keyboard joystick," 
The more often you hit one of these keys, the faster the 
cross hairs move in the specified direction. A touch of the 
K key immediately stops the cross hairs. Some of our 
judges preferred this arrangement to the paddle con¬ 
trols, claiming it offers a closer simulation to the original 
track ball and that it facilitates one-hand operation of the 
cross hairs—a definite advantage in Missile Defense, as 
we shall discuss. 


A 

DECEMBER 
SPECIAL 
FOR YOU 
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This coupon good for 
an additional 

5% OFF 

on our already low 
discounted prices. 

(minimum order $100.00) 

Coupon must accompany order 
Expires December 31, 1981 

Subject to available stock 
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S-IOQ inc. 

14425 North 79th St,, Suite B 
Scottsdale, Arizona 85260 

Order phone number 
800-528-3138 
602991-7870 


Defensive Missiles 

ABM provides an unlimited defensive arsenal. You can 
fire for an eternity, and ABM will remain poised to pump 
out more missiles on your command. {The original ver¬ 
sion strictly limits your firepower.) In ABM, you fire the 
missiles with the two paddle control buttons. One button 
fires missiles from the two bases equipped with 5-kiloton 
warheads; the other button fires missiles from three other 
bases, which are equipped with relatively tame 1-kiloton 
warheads. The adjustment program lets you decide 
which finger will deal each blow. The larger warheads 
create larger fireballs than their smaller cousins and, 
therefore, have the potential to engulf more incoming ob¬ 
jects. 

Despite the impressive fireballs, the need for accuracy 
is far greater with ABM than with the original. Some in¬ 
coming missiles seem to outrun the expanding fireballs, 
while others survive what looks like a solid hit. In the 
original, you can detonate your missile in the track of the 
oncoming enemy. The explosion lingers long enough to 
erase the intruder. With ABM, you cannot "lead" the tar¬ 
get very much, and hitting behind the attacker is usually 
ineffective. 

Missile Defense limits your defensive arsenal. Your 
missiles are released from one of three pyramids on the 
ground. Each time you shoot, the pyramid shrinks. When 
it disappears, that base is without missiles. Most of our 
players saw this as more comparable to the original ver¬ 
sion and a feature that adds an extra degree of challenge 
to the play. 

Missile Defense also plays more like the original in its 
accuracy and firing pattern. This game fires its missile 
from the keyboard. Pressing the 1, 2, or 3 key fires a mis¬ 
sile from bases on the left, middle, or right of the screen. 
While this is a sure and accurate means of directing your 
defensive fire, it requires three hands {when using two 
paddle controls) for rapid action. None of our judges was 
able to manipulate both paddles and the missile-firing 
keys conveniently with only two hands. However, all 
felt that the game played with the missile-firing keys is 
close to the original version. And, it must be admitted, a 
joystick—-which could be operated with one hand— 
would eliminate any problem along these lines. 

Missile Defense has only one size warhead. But, again, 
this closely approximates the kill range of the original 
version's warheads. You can also "lay down a pattern" of 
explosions with this game and watch the enemy drive 
into it. The explosive dust clouds linger long enough to 
trap an oncoming projectile and take it out. This is 
another factor that helps Missile Defense play very much 
like the original. 
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Full Computer Power 
Minimum Real Estate 


ACI-1 CP/M* ACI-2 

$1995 $2995 

A complete computer in the space of an 8 inch disk drive! ACI computers will run standard 
CP/M* software and work with any terminal or printer which has an RS-232 interface. Ask 

your computer dealer, or contact us for full information. Dealer/Distributor inquiries invited. 

— 

Alspa Computer, Inc. 

300 HARVEY WEST BOULEVARD, SANTA CRUZ, CALIFORNIA, 95060 408-429-6000 


CP/M is a trademark oF Digital Research Inc. 









Sound Effects 

Both games have some interesting sound effects* ABM 
provides a juicy sizzle when a missile or a bomb 
detonates- Missile Defense emits a tinkling sound when a 
missile or a bomb discharges. You also receive introduc¬ 
tory effects, a long, falling whistle when you lose, and 
finally, a flashing red screen (duplicating the ending of 
the original Atari game). 

Neither game produces the shooting sounds you get 
when you loose your own missiles in the original, and afi¬ 
cionados of the game claimed to miss the extra sound. I 
found both games noisy, active, and more than enough 
to occupy the senses* 

Graphics 

ABM provides an interesting display of the six East 
Coast cities. The colorful missile tracks break up and 
jump as they cross resolution lines on the TV screen, and 
the fireballs are expanding white circles that engulf and 
eliminate everything in range. 

Missile Defense has a nameless row of cities, also seem¬ 
ingly identical* The missiles come in smoothly, with very 
little break-up of their tracks on the screen. Smart bombs 
are shown as small plus signs. Explosions are detailed 
clouds of colored dots that grow, freeze, and evaporate 
within a few seconds. 


Both games play in the Apple high-resolution graphics 
mode, with exciting opening sequences. Neither game 
matches the original, however, which uses different color 
combinations as the action gets more intense* All things 
considered, they play almost identically in terms of quali¬ 
ty, action, and color. 

You may be interested in our judges' ratings. On a scale 
of 0 to 100—with the original Missile Command as 100- 
Missile Defense rated 85 and ABM rated 75. The 
relevance of these numbers is unclear, but remember you 
heard it here first. 

Conclusions 

Both games are exciting, demanding, frustrating, 
challenging, and great fun. The preference seems to de¬ 
pend on your playing history. If you have spent a lot of 
time on the arcade original, you will probably prefer 
Missile Defense. It looks, sounds, scores, and plays much 
more like the original than ABM . It is like bringing the ar¬ 
cade game into your own home. 

If, like me, you have no experience on the arcade 
original, you may appreciate ABM's subtle differences: 
the unlimited shooting, the identification of the cities, the 
high- and low-yield weaponry, the continuous perfor¬ 
mance readouts, and the paddle adjustment program.# 


Gorgon 


Peter V CaUamaras 
25 C Scott Circle 
Bedford MA 01750 


“Blue Three to Blue Leader—We have them in sight/* 

"Blue Leader to Blue Three—Watch out for Space 
Mines ." 

"Blue Three to Blue Leader—We got them! But there's 
more on the wa ..." 

“Blue Two to Blue Leader—They got Blue Three. 
They're all over the place! They grabbed one of our peo¬ 
ple and are carrying him off—I'm starting my attack run 
and,./* 

“Blue Leader to Blue Base—we lost two ships. I'm the 
only one left. I'm breaking off and will commence the at * 
tack from the opposite direction/* 

Suddenly there is a blinding flash of piercing white 
light and a voice breaks in: 

“Honey—do you realize it's almost three in the morn¬ 
ing?" 


Time passes quickly when you're playing Gorgon, a 
new arcade-style space game from Sirius Software. This 
is one of the typical high-quality, highly graphic games 
we have come to expect from the Sirius/Nasir team. Rest 
assured that you Nasir Gebelli fans will not be disap¬ 
pointed by this one! 

The premise behind Gorgon is fairly simple—the earth 
has entered a time warp, and strange creatures called 
Gorgons appear at random to abduct helpless earthlings. 
You are a fighter pilot trying to blast the Gorgons with 
your laser cannon before the kidnappings occur. 

If you are too late, you can still shoot the Gorgon who 
is carrying off one of your people. But you must then 
catch the falling human and lower him safely to the 
earth's surface* Hitting the earthling with your cannon 
fire or allowing him to hit the ground costs you 50 points; 
saving a captured earthling gains you 100 points* 
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“We provide business 
programs as individual as 
your business needs.” 

"Allow me to introduce myself. I'm a Vector 
computer, dedicated to the advancement of society. And 
I’d like to tell you how a computer can help you man¬ 
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob¬ 
ably the most flexible and cost-effective computers you 
can find. 

"Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail¬ 
ings, charts and graphs. We Vectors can even talk to each 
other and to other bigger computers. 

"Unique combinations of our individual pro¬ 
grams can actually customize me to meet your specific 
requirements. Any combination of our software pack¬ 
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur¬ 
ance agent or whatever your business. 

“Choose from Memorite III for word processing 
and mail list management, Execuplan for financial plan¬ 
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com¬ 
munications and a host of others. And, of course, all we 
Vectors come with the popular CP/M operating system. 

"For more information and your local dealer, 
call us at (805)499-5831 or (800) 235-3547. In California, 
call (800) 322-3577. Or write to us at 500 North Ventu 
Park Road,Thousand Oaks, CA 91320. 

"We’ll show you how we small information systems 
can mean big business for you!’ 

Circle 424 on inquiry card. 


Vector Graphic, Inc. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 

Sold and supported by 400 dealers worldwide. 

Vector Products are approved on General Services Administration authorized ADP 
scheduled price list- 































The first family 
of microcomputers 
with mainframe 
capability. 


WICAT Systems brings four 
years of research and development to 
the market with the System 100 family 
of microcomputers. WICAT is the first 
to provide high performance, low cost 
computers with full feature operating 
systems and network capabilities. The 
WICAT family of systems and their 
supporting software have been designed 
to 1985 specifications. The hardware, 
software, and communication networks 
assume large main memories (up to 1.5 
megabytes in the System 150 and 14 
megabytes in the System 100) and large 
system power at each intelligent 
workstation. 

Our 68000-based systems run at 
8 MHz and execute approximately one 
million instructions per second. The 
processor has a 16 bit external data 
path and internally supports 32 bit 
operations. All of our computers, with 
the addition of the interface board, can 
control videodisc players. Multibus™ 
devices can also easily be attached to 
our complete family. 


WICAT’s Multi-User Control 
System (MCS) is one of the most 
powerful operating systems available 
today. The real time, multi-user, multi¬ 
tasking system is designed to strike an 
uncompromising balance between the 
needs of the system’s programmers and 
the general users. UNIX'7V7 and a 
CP/M Emulator are also available. 

In addition to the three operating 
systems WICAT offers nine program¬ 
ming languages: PASCAL, Assembler, 
FORTRAN, COBOL, BASIC, APL, 
ADA, C, and LISP. 

Full service maintenance is offered 
internationally, including 377 locations 
in the United States. Depot mainte¬ 
nance is also available. 

Whether your needs are for busi¬ 
ness systems, personal computers, or 
sophisticated networking, the WICAT 
family meets those needs. 

Call or write today for additional 
information. 


WICATsystems 


P.O. Box 539 i 875 South State Street 



Orem, Utah 84057 (801) 224-6400 
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ANSI X3.64 Terminal 

80 -v 25 rows on a 12" diagonal screen 

Optional touch panel 

Blink, blank, reverse video, half- 

intensity and underline 


68000 Processor 
20MB-900MB hard disk storage 
Up to 14MB of main memory 
Supports up to 96 intelligent terminals 


68000 Processor 

Up to 1.5MB main memory 

Single-user intelligent terminal 


Same features as T70QO Terminal 
Monochrome graphics—400 x 300 
pixel resolution 

Simultaneous support of text and 
graphics fea tu res (2 independent 
graphics planes for animation) 
Optional touch panel 


68000 Processor 

1. S" dual-sided, double-density Jloppy 
disk (LIMB) 

Up to 1.5 MB of main memory 
Ideal single- user workstation for video¬ 
disc and simulation 




T7000 Terminal 


System 100 


System 150-IT 


System 150-FS 


System I50-WS 


- 68000 Processor 


- 63000 Processor 


* 68000 Processor 

- Up to I.SMB main memory 


* 2, 8" dual-sided, dou ble- density floppy 


‘ IQMB hard disk — 5 & "floppy disk for 

* 2. 5 54 "floppy disk drives (1.92 MB or 

: 

disks (2.4MB) 


back-up 

320KB) 


■ Up to 3MB of main memory 

■ Supports 4 dumb terminals 


* Up to I.SMB main memory 
■ Single-user or multi-user opera ting 
system (multi-user version supports 4 
terminals) 

































































Photo 1: The game Gorgon in progress. 


QUALITY parts at DISCOUNT PRICES 


for Hn* lo Jin* 
ft & (ins to ground 

ilOi&e SL.jppj«s9lofi 
-- gr COflCOM « IOKC 
'*'1^ ® Ral&d 10 amp 
1l5.'2S0w 50 400 hi 
$ 3.75 ea. 10 for $35 00 


X 


MRF 901 

MICROWAVE 
TflANSISTOFt 
£ 3.00 EA, 


COMPUTER 
GRADE 
CAPACITOR 

1,700 mfd. 150 V DC 

2 1/2 "b.a x 4 3^4" $2.00 
3,600 m Id. 

40VDC $1,00 

. 17 8" PIA, 8 V N| 

6,400 mfd, 

60VDC $2,50 


| 750 MFD 330 V 
PHOTO FLASH 

2" HIGH X ,L-. 

1 L/<i M DIA, fci - 

$1+25 CALM TU" 

1G FOR S1L.0Q 

MINI SIZE 
BUZZERS 

lo 3 Holts 

vfITW WIRt i r a->. /Ts-4 

TYPE N CONNECTOR 

KINGS UL 52B B-U 

FITS R05$, ftGSa. RGl 1 )] 
R&142, RG223 —^ 

SOLDER TYPE ^3*2} 

$1.75 each io tor $i$oo 

759 each gC 
lJ4io3volt 3 

WITH PIN TERMINAL 

759 each Ejj, 

3 to 7 yon g H ^ 

WITH PIN TERMINALS'I 

75 c each V 

SEND FOR 
e ®.' 40 PAGE 

our NEW 

CATALOG f** e 


1 3/8"ui* X 4 1/4 
11,500 mfd. 18VDC $1.50 
I 3/0 " li .a X 3 I AT 
20,000 mfd. 25VDC 
tuA, X 2V f high $200 
22,000 mfd.25VDC 

m* X 2 I/^hlqh $2.50 


22,000 mfd. 40 VDC 

2" 01 A. X &" HIGH $3,00 
4S000mfd. 25 VDC 

DlA r X V NIGH $3 50 
52,000 mfd 15 V0C 
2' u .AX4i/2\, lc „ $3.00 

72,000 mfd, 15 VDC 

I> |A. X V H[GH $3.50 

Cl.AMPS TO Fir CAPACITORS SOt » 


Q 

! 


L.E.D.s 

STANDARD JUMBO 
DIFFUSED 

FtEO id FOR SI,50 f 
GREEK 10 HER 53.00 
YELLOW 10 FOR S2.U0 

FLASHER LED /\ 

5 VOLT OPERATION 
jumbo size 

2 FOR 5K70 

Bl POLAR LED 

2 FOR 51 .70 

SUB MINI LED 

- & - 

,079" X .Q98 J ' 

20mA el 1.75v 

10 FOR 51.QD 
200 FOR $13, DO 

quantity prices available 


I 


ALL CLCCTROAKS COUP. 


14 CONDUCTOR 
RIBBON CABLE 



SCtiTCMFlEX 13565 
2fi AM& STRANDED 
GRAY WJTN RED MARKER 

10 FEET for $2.50 
100 FOOT ROLL $12,00 


905 S. Vermont Ave. 

P.0. BOX 20406 
Los Angeles, Calif. 90006 
(213) 380 8000 

Mon. ■ Fri. Saturday 
9 AM -S PM 10 AM -3 PM 


* Qui nil ties UmlHd 
- Min. Order MO.OO 

»Add 5 2.50 
Shippmg USA 

* Caul fins Add 6% 

* Prompt Shipping 


[TRANSFORMERS 

120 voll 
primaries 

6 VOLTS Bl iso mi. 31,25 
T2 V. C.T at SOOmA S2.SO 
16 5 V. al 3 AMPS J6.50 
18 VOLTS ai 1 AMP $4.50 
25.2 VC T al 2.6 AMP $5,50 



| 2" ALLIGATOR 

il <r 


CLIPS 


7 clips for $1,00 

100 clips lor $12.00 
500 clips lot $50.00 


Your Gorgon opponents come in four different forms, 
each worth different point totals* Only one type grabs 
people, but the others release space mines that destroy 
your fighter on contact. You get three fighters during a 
game. 

The display for Gorgon seems complex at first, but you 
soon become accustomed to it (see photo 1), The bottom 
four-fifths of the screen shows a side view of the earth's 
surface, which features undulating terrain and an occa¬ 
sional human. Above this is a situational sensor view 
showing your position relative to any Gorgons. Thus, 
you can leave the immediate battle area and do a bit of 
reconnaissance. Later, you can reenter the battle zone 
from a more advantageous direction. Next to the sensor 
screen is a display of your remaining ships (upper right 
comer), Below the terrestrial view is information on re¬ 
maining fuel, present score, and high score. 

You don't expect this game to be too easy, and it isn't. 
The Gorgons materialize at random locations in the bat¬ 
tle area, and hesitation at shooting them presents several 
problems: 

• The Gorgons destroy your fighter if they make contact 
with your craft before you can blast them. 

• The different creatures release two kinds of space 
mines which destroy your ship on contact; you can't 
easily shoot them down, but they temporarily disappear 
if you outrun them for a certain distance, 

• The more time you take to destroy the Gorgons or 
mines, the more Gorgons appear—and you are rapidly 
overwhelmed and destroyed. 

Fuel depletion can be remedied by the option that 
allows you to refuel from an orbiting space station. You 
must maneuver past your sensor satellites, and your 
lasers are deactivated. (The rationale is that you can't 
destroy the satellites because they give you information 
on the Gorgons in the other half of the game.) If you 
should collide with one of your sensor satellites, your 
ship is destroyed. This feature actually gives you a game 
within a game. 

Action is controlled from the keyboard. The game can 
be played without paddles if none are available. The 
game requires coordinated use of both hands to pilot the 
fighter and fire the laser. 

For a change, the choice of keys and their locations 
doesn't lead to the fatigue and finger cramps experienced 
in some other games—notably, those programmed in 
Japan. The A and Z keys control the vertical fighter 
direction and velocity, while the left and right arrow keys 
control the horizontal direction and speed (hit a key and 
the ship points in that direction; hit the same key and the 
ship's speed increases). It takes time to become accus¬ 
tomed to using the keys continually to change direction 
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ZE|U.S™ is a minicomputer 
AND a microcomputer. 
Through multiprocessor tech¬ 
nology, each user has a dedicated 
Z-80A-based single-board micro¬ 
computer module, housed in the 
system mainframe. 

But users enjoy minicomputer 
performance and capacity. Includ¬ 
ing modular hard disk storage of 
34 to 600 megabytes. Tape backup. 
Shared printers with spooling and 
queuing. Disk caching. Access to a 
common database. 

Unequalled flexibility and 
reliability. The completely mod¬ 
ular, stackable system can expand 
to 64 users, lo add a user, add 
only a dumb terminal and an 
inexpensive user microcomputer 
module. 



ZEju.S sounds powerful. 
Now prove it. 


Name 


Company 


Address 


City/State/Zip 


Rhone 

Trademarks 

ZEjuS. MUSE: GSM Computer Corporation 
Registered trademark: 

CP/M: Digital Research 


And ZE^S isn't fazed by light¬ 
ning, voltage variations, or power 
failures. Power for the entire 
system is "buffered” through a 
battery/recharger system that 
provides up to 20 minutes of 
operating power. 

Unequalled value. MUSE™ 
multiprocessor operating system is 
compatible with CP/M®. Minicom¬ 
puter performance and capacity. 
New levels of reliability and flex¬ 
ibility. All at a per-user price that 
is shockingly competitive. If the 
coupon isn't fast enough, call. 


OSM Computer Corporation 
2364 Walsh Avenue 
Santa Clara, CA 95051 
(408) 496-6910 TWX 910-338-2099 























These components convert The 
Intelligent Typewriter to a multi¬ 
function word processor. 

They also give it the capability 
to communicate with other infor¬ 
mation sources. Our typewriters can 
talk to our typewriters and send or 
receive a page of text in 20 seconds. 

This is the cost-efficient way to 
get the flexibility you need. 













The Intelligent 
Typewriter." It upgrades 
from an electronic 
typewriter 
to multi-function 
word processor 
in less than an hour. 


The Intelligent Typewriter was 
the first electronic designed to grow. 

It can be upgraded to store 
and edit text. To display text. To 
become a multi-function word 
processor. As your needs grow, 
more capability is simply added in. 

So The Intelligent Typewriter is 
more than the first. It may be the 
last typewriter you will have to buy. 

To learn more, ask for our "Start 
with us. Stay with us." product 
information kit. 

Or call our nearest office or toll- 
free: 800-327-6666. In Florida: 
1-800-432-0800. 

There's never been a more afford¬ 
able time to start than right now. 
And it's available for immediate 
delivery. 

CT&AN office 

CAyll SYSTEMS 

Start with us. 

Stay with us. 

Chet© 162 on inquiry card. 


Exxon Office Systems Company bvt 11 oi 

P.0, Box 10184 
Stamford, CT 06904 

Send me more facts on Tfte Intelligent Typewriter. 


NAME 


COM PAM V 


ADDRESS 


CITY STATE ZIP 


PHONE NUMBER 























and speed. But it isn't distracting* The space bar fires the 
laser, so it doesn't matter if you are left- or right-handed* 
This key arrangement is very comfortable and gives you 
a place to rest your hands. 


At CJlanfp 


Name of software 

Format 

Gorgon 

5-mch floppy disk 

Type 

Language 

Arcade-style game 

6502 machine language 

Manufacturer 

Computer 

Sirius Software Inc 

Apple 11 or Apple 11 Plus, 

2011 Arden Way #225A 

with one disk drive (13- or 

Sacramento CA 95825 

Price 

16-sector) and 48 K bytes of 
memory 

$39.95 

Author 

Nasir Gebelli 

Documentation 

One-page instruction sheet 





Main/Frames $200 


Main/Frames ^ $200 


* 14 Basic Models Available 

* Assembled & Tested 

* Power Supply' 

Bv@'15A, ± 16v@3A 

* IS Slot Motherboard 
[connectors optional) V 

* Card cage & guides 

* Fan, line cord, fuse* power 
& reset switches. EMI titter 

* 6v@30A. ± f6v@10A 
option orv some models 


Rack 

mounted 

Mainframe 


8 Floppy Main'Frame 
(includes power for 
drives and mainframes) 


Write or call for our 
brochure which includes our 
application note: 
'Building Cheap Computers’ 

INTEGRAND 

8474 Ave. 296 • Visalia, CA 93277 • (209) 733 9288 
We accept BankAmericard/Visa and MosferCharge 


During play, there are options allowing you to pause 
during the action, restart the game, or decide whether 
you want the sound effects on or off. {If you find yourself 
still battling Gorgons late at night, the silence option will 
really be appreciated!) 

Although Gorgon seems difficult at first, there's a com¬ 
pulsion to keep going (not the least of which is your 
gradually increasing score)* The psychological factors 
that separate a good game from a mediocre one have 
been successfully incorporated in Gorgon* This isn't an 
easy game, but it's not difficult to start attaining better 
scores. The more you play it, the better you like it* You 
find yourself trying different strategies and discovering 
the intricacy of such games. You can simply wait and 
shoot the Gorgons as they appear, but then they get be¬ 
hind you—so you keep moving* Then you try running 
from the mines which suddenly surround you* Before 
you know it, another fighter bites the cosmic dustl I leave 
devising the "best" strategy—if there is one—to you. 

The graphics match what we expect from the Sirius/ 
Nasir team* The exploding fighters and laser fire are fan¬ 
tastic* When you finally get past the sensors and dock for 
fuel, you are rewarded with one of the best high- 
resolution graphics displays in the game! All movement 
in the game is smooth, and the playing pace never slows. 
Although the game is quite playable with either a black- 
and-white or color television set, color is the better 
choice. 

After your three ships have been destroyed, the game 
automatically reloads from disk (an unusual and frustrat¬ 
ing feature for an Apple game). Since the game retains 
your highest score, you always have a new goal to ex¬ 
ceed, You can still play the game in the demonstration 
mode, albeit with only one fighter* 

If you are inclined to visit the local arcade to compare 
Gorgon and its counterpart (Williams' coin-operated 
"Defender" game), I think you'll agree Gorgon is more 
easily assimilated. Your scores climb faster, and the game 
is just more fun to play. This is a welcome change from 
home computer games that come close to the arcade ver¬ 
sion, only to leave you tossing away quarters to play "the 
real thing," 

Conclusions 

At first, I expected to find Gorgon just another arcade 
game converted for the Apple. But it's well programmed 
and much more enjoyable than the arcade version. The 
initial difficulty of getting used to the keyboard action 
vanishes very quickly. (All too often, I find a good game 
that requires too much time to get comfortable with the 
action or to get a reasonable score* I soon lose interest 
and regret having bought the game in the first place. You 
won't have that problem with Gorgon.) 
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A Database System 
so sophisticated 
a beginner can use it. 


This didn’t come easy. To bring it off, a join, they just create a new table. Soon 

we had to invent the first-ever combined these additional tables clutter up the disk 

relational database system and word storage with redundant information, 

processor. If you edit a join, all you’ll correct is that 

The result was Sequitur. It’s amazingly one joined table, not the tables the data 


easy to talk to, because it does some things 
you only find in systems that cost ten times 
as much and a few things you can’t find in 
any other system at all. 

It's smart enough to be friendly. 

Because Sequitur is a word processor, 
it gets by with a minimum of artificial 
codes. When the beginner enters, 
edits, excerpts or reports, Sequitur 
helps, step by step. That same 
helpful nature shows up when 
a computer expert uses 
Sequitur’s powerful relational / 
ability to build an elaborate s S it°bac™an!> 
applications program. \ watch 

You and Sequitur organize v —-—w- 
your data into a table, which you \| 

can call up at will, all or in part 
To add an entry, just fill in 
the blanks 


came from. 

On the other hand, Sequitur 
displays joined tables, but it doesn’t store 
them. So when you edit, the edit goes 
back to the base table automatically, 
because that’s the only one there is. 

This edit won’t destroy what went 
wrat \ before, though. If you change 

d ° i °o ] your mind, push a key and you 

Now/? I can bring back earlier versions of 
any entry in any table. There’s 
nothing else like it in the 
market. 


The wonders of the 
Integrated Edit. 

The beauty of a relation; 
database system is that it 
can join one table with 
another to make a new one that 
includes only the precise 
information you’re looking for. 

When most relational 
systems make 


Unix is a trademark of Bell Laboratories 

Circle 334 on inquiry card. 



It has a beginner’s price. 

Sequitur works with the 
multi-user Unix operating 
system. If you’ve 
investigated serious 
Unix software, you’ll 
be surprised to know 
that Sequitur only 
costs $3495. 

Come see Sequitur 
in action. Get in touch 
with Pacific Software, 
2608 Eighth Street, 
Berkeley CA 94710. 
Or call us at 

(415) 540-0616 and we’ll 
set up a demonstration. 

Sequitur 

Pacific Software Manufacturing Company 











The Gorgons come faster as your score rises, until 
destruction is imminent. If you play Gorgon long 
enough, however, you may discover a little quirk in the 
program which allows you to take over control of the 
game and defeat the Gorgons, (I'll let you find that your- 
self.) 

Refueling takes you into the second portion of the 
game, which is perhaps as challenging as trying to shoot 
Gorgons. Though you quickly ascertain how to 
maneuver past the sensor satellites, you find yourself get¬ 
ting fancy and, after losing several fighters, you revert to 
zapping the Gorgons* 

Sirius was correct in making Gorgon a keyboard-con¬ 
trolled game. You aren't faced with the necessity of a joy¬ 


stick or controllers, but can begin play at once. This 
game may even help develop hand-eye coordination in 
youngsters or physically handicapped players. 

Although Sirius uses only premium disks, you can get 
a replacement for a flat $10 fee. This should relieve those 
worried about wearing out the disk through the constant 
reloading of the game. 

The documentation is adequate and the overall quality 
of the game is very high, in programming and playabili¬ 
ty* Since Sirius doesn't sell its products directly, you may 
have to get in line at your favorite dealer or send off an 
early mail order* A good model for you future game pro¬ 
grammers to follow, Gorgon should provide many hours 
of enjoyment. ■ 


Commbat: A Tele-Game for Two 


George Stewart 
Technical Editor 


Most computer games are solitary activities. Whether 
you're hunting Klingons, exploring an imaginary world, 
or racing down an endless loop, it's you versus the com¬ 
puter* That relationship can become a little dry; after all, 
what does a computer know about the thrill of victory or 
the agony of defeat? 

Commbat, a war game from Adventure International, 
offers a novel and exciting alternative to one-player 
games. It's a "tele-game " which you and a friend play 
using two computers linked by phone lines* The contest is 
one of strategy, tactics, and reflexes* Most important, 
your opponent is a human, not a computer; the com¬ 
puters serve merely to create an imaginary battlefield and 
to function as combat consoles* 

The Scenario 

You and your opponent have been commissioned to 
engage in single combat; the outcome will resolve a 
dispute over mining rights to uranium deposits on a 
planet in the Deneb galaxy. (It could just as well have 
been oil in the Middle East, but that wouldn't have of¬ 
fered as much escapist fantasy.) The battle area is 
vast—4096 square kilometers. Each of you has a base sta¬ 
tion and a military arsenal of eight tanks, four recon¬ 
naissance drones, three decoy bases, 200 mines, 250 
shells, 255 laser units, 200 rockets, and one ICBM, 

To win Commbat, you must destroy your opponent's 


base, and that's no easy task. When the game begins, you 
select your base's position and your opponent selects his* 
Neither of you has any idea where the other's base is* 
Using tanks and reconnaissance drones, you've got to 
pinpoint the enemy base. The problem is that you can't 
easily distinguish decoys from the real thing; it takes 
careful observation and deductive reasoning to make the 
determination. The only practical way to destroy the 
enemy base is with your single ICBM* If you waste the 
missile on a decoy, your game prospects are grim. 

While you're out searching for the enemy base, your 
opponent is doing likewise. This means you must take 
defensive measures, too—like laying mines, setting up 
decoys, and positioning tanks at strategic points 
throughout the battle area. All of these objectives become 
immediate goals; destroying the opponent's base becomes 
a distant, ultimate goal* As in real war, there are many 
minor victories and losses in the field as your tanks 
destroy and are destroyed. A game may last anywhere 
from 30 minutes to four hours. 

How Good Is It? 

The key to an enjoyable, interactive strategy game is 
having "tools" that work convincingly in the imaginary 
world. The more complex the tools and the more intricate 
the natural laws of the imaginary world, the better* By 
this criterion, Commbat is a great success. Although it 
takes a while to use them proficiently, the tools 
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SUPERVYZ-THE NEXT INDUSTRY STANDARD 


SUPCRVUZ 


SUPERVYZ is a revolutionary 
software concept designed to 
overcome the frustrations of 
using CP/MfThis allows you to 
crack any non-technical market 
without the hassles of teaching 
the operating system. Instead, 
users are greeted with a series 
of self-prompting, self- 
explaining menus linking the 
user directly to the application. 
We'll supply the menus or you 
create your own, to meet the 
exact needs of your customers, 
SUPERVYZ presents unlimited 
software flexibility by providing 
a system to coordinate multiple 
application programs. The 
menus tie it all together, 
allowing program interaction. 
Even the most complicated 
commands between programs 
can be a simple menu choice. 


Dealer inquiries invited, 
foreign or domestic. 


MANUFACTURERS 

Ship SUPERVYZ with every 
computer you sell. SUPERVYZ 
means software support 
interactive help files ... dealer 
confidence ... instant foreign 
market access ... vertical 
market packaging ... more 
computer sales! 

DEALERS 

Buy SUPERVYZ as a separate 
program ,.. bundle software 
from different suppliers ... 
demonstrate capabilities, not 
confusion ... sell computers 
more efficiently - SUPERVYZ 
does the teaching ... end after- 
the-sale handholding ... 
SOFTWARE SPECIALISTS 
Package SUPERVYZ into every 
system you deliver,.. 
SUPERVYZ is compatible with 
over 2000 programs, 300 
computers. Target your market 
with SUPERVYZ. 

USERS 

Insist on SUPERVYZ ... don’t 
buy a computer without it. 


INTRODUCTORY 
RETAIL PRICE 

$95 


Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 


Circle 156 on inquiry card. 


YOUR NEW MARKETING TOOL 

FOR INCREASED 
SALES OF CP/M 
COMPUTERS 
AND 

APPLICATION 


This t. Inc Ufrtrator^miicninij csiwflrsiiicmal He*I area. 
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Palaule Drive = A 
A ACCOUNTS ttNtt I 

a supewyz Mm : 


SOFTWARE 


"Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 
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Photo 1: The Commbat console display in the heat of battle. 
The left side of the screen is a map of sector 5, according to the 
base computers latest information. The "X " represents an 
exploded tank; "2" is your own tank; "D" is your own decoy; 
and the "+ "5 are your mines. In the upper right portion of the 
screen is a message you are about to send to your opponent . The 
three rectangles in the center of the screen are windows on your 
decoy, tank , and base. 


Photo 2: The Commbat console , showing the command and 
function summary available through the "help" command . 


(weapons, in this case) are impressive from the start* 
And although the terrain is too vast to display on the 
screen at once, it doesn't take long for you to form a men¬ 
tal map and to begin thinking of a real space somewhere 
beyond the confines of the combat console. In short, the 
game is credible* 

Take the console display for example (see photo 1), It 
has six components: 

J 

•a map display showing the latest information about any 
of the 16 by 32 kilometer sectors (as sensed by one of 
your tanks or drones) 

• three windows displaying the immediate areas around 
your base, one of your decoys, and one of your tanks 

• status indicators reporting on the location and condi¬ 
tion of your base station and all tanks and decoys 

• a command line, where your typed commands are 
displayed, along with urgent reports from the field and 
messages from your opponent. 

Suppose you have a tank and a decoy in the same 7 by 
7 kilometer area* Looking out the tank window, you see 
the tank (designated by a 'T") in the center and a decoy 
("D") off to the left. But looking out the decoy window 
gives the opposite picture, with the decoy in the center 
and the tank to the right. Move the tank one space to the 


left* In the tank window, the tank remains sta¬ 
tionary—since it is the reference point—and the decoy 
appears to move toward the tank. But in the decoy win¬ 
dow, the opposite takes place: the decoy remains in the 
center and the tank moves toward it. Motion is relative to 
the observation point , It takes some getting used to on 
your part, but this consistent modeling is what makes 
Commbat so intriguing. 

Using Commbat is definitely a learning experience. 
When you first start playing, you'll probably employ just 
the simplest tools* As you progress, you'll begin to 
appreciate the advanced capabilities. For example, using 
the "patch" command, you can advance two or more of 
your tanks and fire weapons in unison—creating a 
massive onslaught on your enemy's defense lines* 

Another essential game element is its interactiveness* 
You and your opponent can move, fire weapons, and 
select different tanks and decoys at any time* This makes 
the game infinitely more challenging than the typical, 
wait-your-turn war game played on a board. Suppose, 
for example, that while you're typing in a command, you 
notice some enemy action through one of your three win¬ 
dows. You can cancel the command and make an 
immediate response to your opponent* You can even 
send him a message at any time ("Let's quit for a while," 
"Aha!" or some distracting thought)* 
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rrIIP nillTDTA III: a Powerful Descendant 
1 flL vlUbr IHIN Z of Proud Ancestors. 

Based on Superior 6809-Family Technology, Smoke Signal's Chieftain 
Line is a Series of Computers that Now Include Formidable Hard Disk 
Systems and Multi-User, Multi-Tasking Capability! 


Name_■.L—. . 

Tttfe __!___ 

COftipan y_ 

Address_ 

Ci ty_ 

State_Zip 

Phone ( ) _ 


Chieftain's awesome array of capabilities flow directly from the advanced tech¬ 
nology that produced the renowned 6809 and state-of-the-art 68000 micro¬ 
processors. This extraordinary architecture exceeds Z-80 — CP/M based 
computers in capability, ease-of-use and reliability. 


By virtue of this nock-solid heritage, Chieftain computers are today 
used the world over in a staggering array of applications that 

demand exceptional performance. 


Dealer opportunities 
still available. 
Please inquire. 


Gold-plated connectors typify Smoke Signal's 
insistence on unquestioned reliability and long 
life. Every Chieftain computer is Endurance- 
Certified to ensure perfect operation from 
day one. 


The quality doesn't stop there. Prompt expert 
support is only as far away as the telephone. 
Every working day. 


Cost-Effectiveness is the Final, 
Convincing Fact 

A typical dealer price for a complete Chieftain 
computer system is well below $5,000 (or 
even lower, depending on quantity discount!). 
Remember, that is not for the lowest-priced 
Chieftain, and it includes terminal, printer, 
software and desk — all our usual fine quality. 


SHOES SIGNAL 
BROADCASTING. 


31336 Via Colinas. Westlake Village. CA 91362 

(213) 889-9340 


Amazing Versatility. Uncompromised Quality 
and Outstanding Support 

Select the Chieftain that most perfectly fits a defined environ¬ 
ment and budget. The series starts at SVMnch floppy disk 
systems and proceeds through a spectrum of capabilities up 
to Winchester hard disk systems of 10- or 30-Megabyte 
capacity, and higher as technology makes available! Add 
multi-tasking power for mainframe-like performance. 

In any configuration, the Chieftain is a no-fuss, turn-key 
system that serves you more than adequately today,., 
and easily remains a step ahead of growing require¬ 
ments, All are upward-compatible, with expandable 
memory. Software ranges from a complete small 
business program library to highly-specialized ap¬ 
plications collected through Smoke Signal’s unique 
Dealer Information Exchange. 


For dealers only, circle 380 
All other Inoulries. circle 3fil 

















Playing the Game 

A typical game session goes like this. You telephone a 
friend who also has the Commbat program. The two of 
you agree on what RS-232C characteristics you'll use and 
set up your Model I or III TRS-80s accordingly: word 
length, parity, number of stop bits, and bits per second 
{this last is set whenever you start the program). 

Each of you starts the Commbat program, maintaining 
voice contact over the phone lines. Commbat will ask 
you for some start-up information, including what 
transmission rate you want to use. With most modems, 
you'll be limited to 300 bits per second. Finally, the com¬ 
puter will tell you to press the Enter key to check the 
communications link. Both of you must do this at ap¬ 
proximately the same time and immediately put the two 
computers on line. When the computers are synchro¬ 
nized, you will be asked to select your base location. 
Then the actual combat begins. 

Special Features 

Commbat has several important convenience features. 
For example, there's a practice mode to get you ac¬ 
customed to moving your tanks around, deploying mines 
and decoys, and even firing weapons (if you don't mind 
destroying your own resources). You don't have to be on 
line with another computer to use the practice mode. 

Another important feature is the ability to save games 
on tape or disk for later retrieval. You'll invest a lot of 
time and thought in some Commbat games; the ability to 
save a game precludes the need to throw it away if the 


_At a Glance_ 

Name 

Commbat 

Type 

Two-player strategy game 
using telecommunications 

Manufacturer 

Adventure International, a 
Division of Scott Adams Inc 
FOB 3435 

Longwood FL 32750 

(800) 327-7172 (phone orders 

only) 

Price 

Cassette version, $19.95 
Mini-disk version, $20.95 

Author 

Bob Schilling 


Format 

Cassette "system" file 
Mini-disk "command" file 

Language 

Z80 machine code 

Computer 

Radio Shack Model I or III, 
with at least 16 K bytes 
(cassette version), or at least 
32 K bytes and one disk 
drive (disk version): RS- 
232C interface and modem 

Documentation 

12-page leaflet, plus com¬ 
mand and function summary 
available in program 


session is interrupted. To save a game, both combatants 
must enter secret passwords. For either to load the saved 
game, both of them must enter their passwords. This 
prevents either player from cheating by improving his 
position in the other's absence. 

Documentation 

Commbat's manual is adequate. Most useful is a one- 
page reference sheet. In addition, the program offers a 
“help" command, which displays a command and func¬ 
tion summary at any time (see photo 2), 

Suggestions for Improvement 

I found Commbat's main fault not in the game itself, 
but in the procedure required for starting it. Both players 
must start the “check-commlink" sequence almost 
simultaneously; otherwise, the program will “hang up," 
and you'll both have to reset your computers. This pro¬ 
cedure can be a little tricky if you're using a single 
telephone and an acoustic modem. Ideally, it wouldn't 
matter when you started the check-comm link se¬ 
quence—the first computer would simply wait until the 
second computer came on line. A programmer at Adven¬ 
ture International acknowledged that the present method 
is a little awkward, but said that the program's author 
has yet to find a good solution. 

Another complaint is that the keyboard response occa¬ 
sionally seems sluggish: you'll type in a command and 
press Enter, only to realize that one or more of your 
keystrokes were missed. Of course, this always seems to 
happen at the worst times, as when you're engaged in 
battle with an enemy tank. The Adventure International 
programmer pointed out that this keyboard-response 
slowdown is an unavoidable limitation of the system due 
to the great amount of data being sent back and forth 
across the phone lines. (Both computers must keep com¬ 
plete data on both players, even though each player gets 
a much more one-sided view of things.) 

The keyboard sluggishness isn't all that serious. For 
one thing, it's experienced by both players and won't 
give either an advantage. As well, it's not hard to accept; 
after a while, you begin imagining that your weaponry is 
becoming rusty or intermittent due to the stress of battle. 
Carry onl 

Conclusions 

Commbat opens an exciting new realm of multiplayer 
computer games in which the players may be anywhere 
that phones are available. Shedding their role as im¬ 
passive opponents, the computers become active tools for 
competition between humans. 

The imaginary world of Commbat is interesting and in¬ 
tricate, and it really does test one's strategy, tactics, and 
reflexes.* 
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16K STATIC RAM $169 


64K STATIC RAM $795 

32K PARTIALLY POPULATED *479 48K PARTIALLY POPULATED *659 


Finally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 

COMPLETELY ASSEMBLED 

These memory boards are not kits, 
nor skeletons—but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry’s 
best warranties. 

SUPERIOR DESIGN & QUALITY 

Memory Merchant’s boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 
STOCK 

All Memory Merchant’s boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 


NO RISK TRIAL 

We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer, After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 
WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 

Please send check, money order, 

VISA or MASTERCHARGE (add ICA#) 
with your order. Sorry, no C.O.D!s. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 

OEM and DEALER inquiries invited. 

/TTT™ memory 
lilml merchant 


64K RAM, Model MM65K16S 

Cool running operation to 10 MHz 
Ultra low-power consumption 
Fully loaded 64K board draws: 

Typ. 350 Ma. (Max. current 550 Ma.) 
Bank Select Capability 
Extended Addressing Capability 
One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 
2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM’s may 
replace any or all of the RAM 
Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 
♦Cromix is a trademark of Cromemco. 

New 16K (2KX8) 150ns Static RAM 
Runs on any S-100, 8-bit system 
MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 

Bank Select Capability 
Extended Addressing Capability 
One 4K segment equipped with IK 
windows 

Four independent 4K X 8 byte 
segments 

Uses field proven 2114 (IK X 4) 
Low-power consumption (Typ. 1.3 Amps) 
Runs on any S-100 8080, 4 MHz 
Z-80 or 5 MHz 8085 system. 


14666 Doolrttle Drive 
San Leandro, CA 94577 
(415) 483-1008 


Prices, terms, specifications subject to change without notice. 
Circle 243 on inquiry card. 




























THE RIGHT PRODUCT 


ATARI 800 

PERSONAL COMPUTER SYSTEM 



$789 


A IF ATARI MAKES IT 
WE SELL IT!! 


Atari 400 8K Computer *_* *_419 

Atari 800 16K Computer.789 

Atari 410 Program Recorder,... 69 

Atari 810 Disk Drive.499 

Atari 820 Printer.*.429 

Atari 825 Printer.*. *.* 695 

Atari 850 Interface .,.169 

16K RAM by Microtek . 99 

32K RAM by Microtek .189 

Assembler/Editor..*. 45 


Atari Joysticks.* 18 

Atari Paddles.., *., * 18 

Basketball**. ******** .* 30 

Computer Chess * *. ******* 30 

Invitation to Programming ***** 17 

Music Composer.*_* 45 

Star Raiders.* * 39 

Super Breakout .**. 30 

3-D Tic-Tac-Toe. * *.. 30 

Video Easel _* * *.* * * 30 

Visicalc_. *__ 180 


PRINTERS, MONITORS, DISKS 



Daisy Wheel Printer by C, Itoh 1750 


Paper Tiger 445G *.*. 725 

Paper Tiger 460G... 1194 

Paper Tiger 560G ******** .1495 

Qume (shipped FREIGHT 

COLLECT). ******** 2499 

Silentype w/interface * * * —* * * 349 

Amdek Color Monitor. 349 

Amdek Green Screen. 169 


Amdek/Leedex B/W 12- 

Monitor .... ****** 129 

NEC 12" Green Screen _ 239 

Sanyo 9 rr B/W Monitor.. 169 

Sanyo 12" B/W Monitor. * * *— 255 

Sanyo Green Screen_* *_ 309 

Dysan Disks (pkg. 10) .*.,**** 50 

Memorex Disks (pkg. 10) - 40 

Opus Disks (pkg. 10) ********* 30 

Verbatim "Gold 11 (pkg. 10) * * * * * 35 


MONTHLY SPECIALS! 

VERSA-WRITER DIGITIZER $239 SSM A10 $149 
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AT THE RIGHT PRICE 



^cippkz ][ 

48k computer 

$1095 


DISK WITH CONTROLLER NEW DOS 3.3 $529 
WITHOUT ... $445 NEARLY EVERYTHING FOR APPLE 


INTERFACE CARDS FOR YOUR APPLE 


Asynchronous Serial by 


CCS #771OA. 129 

Centronics Printer by 
CCS #7728A. 99 


CPS fyluttifunction by Mtn. Comp. .. 239 
(EEE with Cable by CCS #7490A ... 129 

Parallel by CCS #7720A. 99 

SSM AIO.189 


APPLE SOFTWARE 


APPLE ACCESSORIES 


Adventure by Microsoft. 27 

Alien Rain by Broderbund..19 

Apple Pie by Programma ..... .119 

Appie-Oids by CPC. 25 

Apple Panic 'by Broderbund .. 24 

Asteroid Field by Cavalier... 19 

Basic Compiler by Microsoft ... 349 

Business Rkgs. by Continental.199 

Cosmos Mission by Astar . 19 

Desktop Plan I®. 69 

DB Master by Stoneware.199 

Data Factory by Microlab .129 

Gorgon by Sirius .. .... 35 

Hungry Boy by Astar.--- ....... 21 

HhRes Football by On-Line .. 31 

Home Money Minder by Continental 29 

Magic Window by Art-Sci . 89 

Orbitron by Sirius_*. 25 

Personal Filing System... 84 

PFS: Report. 84 

Phantoms 5 by Sirius.*. 29 


Pool 1.5 by IDS.. 29 

Puisar II by Sirius.... 25 

Raster Blaster by Budgeco __ * 24 

Robot War by Muse .,. 31 

Sneakers by Sirius ... 24 

Speilstar by Micropro _____ 229 

Sargon M Chess Game by Hayden ,. 29 
Space Game Album by Budgeco ... 39 

Space Eggs by Sirius .... 25 

Space Raiders by USA. 25 

Star Thief by Cavalier.... 25 

Sub-Logic FS-1 Flight Simulator_ 34 

Super Single Disk Copy Routine_ 35 

Super Stellar Trek by Rainbow. 33 

Supertext II by Muse ..... 129 

Typing Tutor by Microsoft. 17 

Ultima by CPC .... .... 35 

Visicalc I®. . ....109 

Wizard & The Princess by On-Line., 32 

Wordstar by Micropro.329 

Zork by CPC ...,,..... 34 


16k Ramcard by MPC...139 

Analog to Digital Converter by CCS 

#7470A. 99 

Clock/Calendar Module by CCS 

#7114A. 75 

Copyrom by Mtn. Comp —. 51 

DOS 3.3 — 3.2 Switch.. 29 

Epson Printer Stand . 29 

Expansion Chassis by Mtn, Comp... 295 

Joystick... 47 

Lower Case Adapter by MPC. 35 

Microstand for Apple & 

2 Disk Drives... 30 

Micro-Sci A-40 Disk Drive.CALL 

Micromodem II by Hayes.. 299 

Sup-R-Term by M&R.319 

Paddles by T&G ................... 32 

Programmable Timer Module by CCS 

#7440A. 99 

Solder Tail Board by CCS #7510A .. 22 

Smartmodem by Hayes .239 

Thunderclock by Thunderware Inc. . 129 
Versa-Writer Digitizer 

Drawing System . 239 

Keyboard Enhancer by Vldex.115 

Videoterm (80-column card) 

by Videx . 319 

Wire Wrap Board by CCS #7500A... 21 

Z-80 Softcard by Microsoft. . 299 


Complete Line of Mountain Computer 
& Personal Software Products 


CALL FOR FREE BROCHURE! 1-800-854-2833 



TO ORDER Mait orders may send cashier check, money order or personal 
check {allow 10 business days for personal or co. checks to dear). No COD 
or Purchase Orders accepted. Include 4% for UPS shipping, handling and 
insurance Shipments to CA address must also include 6% sales tax Please 
include phone number on all orders. RUSH ORDERS AVAILABLE using 

(714) 579-0330 • MAIL TO: 1251 


Visa or Mastercard (subject lo credit card approval from our aulhorizatron 
center). Please add 6% for rush shipment, Rush orders are shipped the seme 
day if called-in before 12 00 p.m PST Please have credit card number, 
expiration date and billing address ready when you call Rank wires also 
accepted Please calf for bank Info. Minimum. $1D shipping charge on all 
orders 

BROADWAY, EL CAJON, CA. 92021 
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Hardware Review 


alphaSyntauri Music Synthesizer 


Steve Levine and Bill Mauchly 
c/o Audio Data Consultants 
POB 224 
Ambler PA 19002 


Music and computers seem to go together naturally. 
Indeed, there appears to be some metaphysical link be¬ 
tween them. Musical minds take readily to programming 
concepts, and it's hard to find a coven of computer pro¬ 
grammers without at least one musician in its ranks. The 
idea of making music with computers is almost as old as 
the computer itself. 

But the human interface is always a problem. How do 
you translate the idea of making music into a computer 
program? 

A musical score is much like a program; it's a list of in¬ 
structions with various branches and repeats. So the ob¬ 
vious solution is to give the musician a language to 
describe the music. This may then be fed into the com¬ 
puter for the result. Until recently, using slow, batch- 
mode processing could mean waiting a day or more for 
the sound to reach your ears. Even worse, the computer 
needed to know exactly what was desired. But how was 
the poor musician to know in advance what he wanted to 
hear? He's heard violins before, but what does a com¬ 
puter sound like7 

The dawn of the microcomputer promised a new era in 
computer music. Suddenly, the machine was yours alone 
and when you said RUN, it ran. But both the hardware 
and software of the first microcomputer music systems 
ignored the need for real-time feedback. Maybe the soft¬ 
ware allowed the score to be typed into a screen editor 


About the Authors 

Steue Levine is a microprocessor engineer whose interest in 
computer music has run the gamut from controlling pipe organs 
to digital signal processing. He has coproduced the unique Com¬ 
puter Music Festivals in Philadelphia for four years. Bill 
Mauchly is a recording engineer and musician. Son of the 
father-of-the-computer, John W Mauchly , his knowledge of 
computers is genetic . Levine and Mauchly formed Audio Data 
Consultants in 1980 to collaborate on ideas in digital synthesis 
and signal processing ; Research with the Fairlight CMI, coupled 
with the production of the Symposium of Small Computers in 
the Arts this November, has brought them in close communica¬ 
tion with many computer musicians , 


rather than with a keypunch, but it still made you wait 
until the computer was ready to play the music. 

The Syntauri Corporation has changed all that. A five- 
octave music keyboard and a disk of software form the 
heart of the alphaSyntauri synthesizer. The software 
allows control of the sophisticated Mountain Computer 
MusicSystem digital synthesizer hardware from the 
keyboard, via an Apple II computer. (See "Mountain 
Computer's MusicSystem/' July 1981 BYTE, page 60.) 
The alphaSyntauri system allows music to be played 
directly or to be recorded and played back. It allows the 
changing, storing, and recalling of waveforms, 
envelopes, and tunings. Most important, because it is 
based on the Apple II computer, it is possible to change 
or add to the system software. 

User interaction, which is the primary advantage of 
microcomputer systems, has been extended to play—not 
just write—music. Immediate feedback links the creation 
to the sensation of music. For the first time, the personal 
computer is an instrument, not a glorified music box. 

This article reviews the capabilities of the,alphaSyn¬ 
tauri synthesizer as a musical instrument and discusses 
the hardware and software details of interest to both 
musicians and computerists. 

The Syntauri Philosophy 

The alphaSyntauri music synthesizer is a software- 
based system and the brainchild of Charlie Kellner. Aside 
from the Mountain Computer synthesizer boards, the 
system uses an interface card and a professional music 
keyboard. But the system is more than just an Apple 
peripheral; it is a musical instrument in its own right. Its 
price and performance clearly place it beside commercial 
synthesizers made by Moog, Oberheim, Arp, Yamaha, 
and Sequential Circuits. Its modular design with software 
flexibility makes it comparable to such digital syn¬ 
thesizers in the $20,000-$30,000 bracket as the Syndavier 
II and the Fairlight Computer Music Instrument. Ob¬ 
viously, these more expensive synthesizers can produce 
sounds with higher quality than the alphaSyntauri music 
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GOmPUTER WAREHOUSE 


CALL TOLL FREE 


ATARI 

Special 32K 800 System 

600 w/32K, recorder, star 


raiders, joysticks. 
Above w/48K. 

800 M6K). 

400........... 

810 Disk Drive. 

825 Printer. 

850 Interface_ 

410 Recorder 

830 Modem. 

16K Memory 
32K Memory, ., , 

DISK DRIVES 

Lobo 

Apple 1st Drive 
Apple 2nd Drive 


MODEMS 

Novation 

CAT. 

D-CAT. 

Apple Cat II, 
Auto Cat 


PRINTERS 

a i top 

25CPS - Serial... 
25CPS-Parallel. 
40CPS- Serial... 
45CPS-Parallel. 
Datasouth 

DS 180 . 

Diablo 
630 RO 
w/Tractors. . . 
630 RO 
wo/Tractors. . . 
Epson 

MX-80. 

MX-80F/T. 

MX-1G0. 

Infoscribe 

500__ 

1000 .. 

NEC 

PC-8023A. 

7710 RO 

w/Tractors. 

7720 KSR 

w/Tractors. 

Okidata 
Microline 80 
Microline 82- A, 
Microline 83-A 
Microline 84 . 
Paper Tiger 

560G. 

Texas Instruments 

810 Basic. 

810 Loaded 


$900 

$960 

S744 
Call 
S440 
$575 
SI 55 
..$60 
S140 
.. $75 
$150 


S490 

$410 


$140 
SI 55 
$349 
S235 


$1380 

$1325 

$1825 

$1710 

$1275 


$2360 

$2160 


Call 

Call 

Call 

Call 

Call 


Call 

$2500 

$2900 

$330 
$475 
$750 
.... Call 

$1060 

$1250 

$1450 


1 - 800 - 528-1054 


A 


Novation 



l “f nSS od* 

^l^ded 

Texas Instruments 

EPSON 

EPSON AMERICA, INC. 

OKIDATA 




VIDEO TERMINALS 

Adds 

Viewpoint. S545 

Soroc 

IQ 120 .Call 

IQ 130.Call 

IQ 135 .Call 

IQ 140. ...Call 

Televideo 

910 C . $575 

912 C . $690 

920C.. $735 

950 C . S925 

Zenith 

Z-19 $750 

DISKETTS 

Scotch 

5!*' 0, 10. 16 Sector 

(QtylOO). S250 

8" 0, 32 Sector 

(QtylOO). $260 


Prices 4 availability subjeci to change wirhoui no I ice Personal checks will delay shipping two weeks 


COMPUTERS 

Altos 

ACS 8000-15 .Call 

ACS 8000-2 w/CPM Call 

nec .Call 

Northstar 

Horizon II 64K DD .. $2875 
Horizon II 64K QD .$3150 

Televldeo. .Call 

Zenith 

Z-89 48K w/CPM .S2100 

MONITORS 

Zenith 

12" Green Screen. Call 


toc 

I WAREHOUSE Other Information: 602-954-6109 

Store Hours: lues.-FrLI0-5 MST Saturday 10-3 MST 


mil 2222 E - Indian School Rd. * Phoenix, Arizona 85016 
[wl I ll*V I CIl Order Line: 1-800-528-1054 
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Prices reflect 3% cash discount. Product shipped in factory cartons with 
manufacturers warranty. Add 2%, a minimum of $5, for shipping and handling. 





























































AUXILIARY PROGRAMS 


Figure 2: The ALPHAPLU5 program is the main program, with auxiliary programs providing or modifying data for ALPHAPLUS. 


synthesizer. But even these "super-synthesizers" do not 
allow prying into the operating system. Unique in a 
world of black boxes, the alphaSyntauri synthesizer is a 
music system that a user may customize. 

The advantage of software functions over hard-wired 
features is that they are so easily changed. First, the 
manufacturer can provide updates as new features are 
developed; planned obsolescence is replaced with upward 
expandability. Second, the infernal musician, notorious 
for making his tools do things "they weren't meant to 
do," has a truly programmable instrument. The 
alphaSyntauri synthesizer is ideally suited to those stub¬ 
born types who aren't always satisfied with the 12-tone 
scale, who insist on using the Dow-Jones average as a 
waveform, or who would like to jam against a sequence 
of notes resembling the Maine coastline played in three- 
quarter time. Programmability is the single most impor¬ 


tant advantage of the alphaSyntauri system over all other 
keyboard synthesizers* 

Turn It On 

The alphaSyntauri disk boots itself up, asks you if 
everything is plugged in the same as it was yesterday, and 
brings the synthesizer up with a group of 10 preset 
sounds. Presets on the alphaSyntauri synthesizer are 
preprogrammed instruments or sounds, similar in con¬ 
cept to organ presets. Only one is active at a time, and 
pressing the number keys (0-9) on the Apple allows selec¬ 
tion of different presets. 

The presets name is shown on the screen, along with 
the envelope parameters which describe its dynamics. 
The music keyboard is then instantly alive with the sound 
of vibes, davinet, clarinet, B3 organ, pickle, bump, or 
whatever you have selected. Push another number, and 
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ITS FEATURES POINT TO YOUR SUCCESS 



128 K 9 Bit Parity 
Checking RAM 


Software Selectable 
Baud Rates' 


Programmable 
Counter Timer 


2 Independent 
Serial Ports 


Full Synchronous or 
synchronous protocol 


Fully Socketed IC's 
For Reliability 


Parity LED 


Card Ejectors 


.jn — 


Software Selectable 
Bank Switch Boundary 


4 MHz Z-80A CPU 


2 K or 4 K 
Invisible EPROM 


IEEE S-100 


Switch Selectable 
lave Bus Address 


Full S-100 interrupts 


Onboard programmable 
Interrupt Control 


Reliable 2 Sided PC Board 
With Gold Plated Contacts 


AMD 9511 or 9512 


Hardware Floating Point 


The IBS SLAVENET 128 is a totally independent and complete computer capable of supporting 
two timeshared users. The SLAVENET 128 communicates with your own CPU as an I/O mapped 
device, for easy interfacing. The SLAVENET 128 is fully supported by IBS PASCAL™ for UCSD™ 
PASCAL compatibility, and by Mu DOS™ for full CP/M™ compatibility. 


Independent Business Systems 

1328 Concannon Blvd. Livermore, CA 94550 (415)443-3131 



UCSD PASCAL is a trademark of Regents of LL of C 


CP/M Is a trademark of Digital 1 Research, in-c. 


Mu DOS fs b trademark of MuSYS Corp. 


IBS Is a trademark of IBS, Inc. 













































Photo 1; The Envelope Control Screen is shown with a color 
display of a C major chord. PDO and PD1 are live paddle 
displays of the vibrato and FX controls. 



Photo 2: WAVE III Additive Synthesis Wave Crartitm Pro¬ 
gram, When the program first comes up, it displays each of the 
stock - waveforms available and , as they are plotted, the cor¬ 
responding sound is heard from the amplifier , 


you get another sound. Simplicity and speed make the 
system easy to learn and elegant to use. For added 
wonderment, a 12-color graphics display dances across 
the video screen, following the notes of the keyboard. 


Software 

The alphaSyntauri software has one main program 


Team with your computer to... 

WIN $$$’s 

Enter the first competition of man-machine pairs. 

Can you use your computer better than others to solve 
problems? Your ability might be worth money in this 
contest. Three elimination rounds of increasing diffi¬ 
culty will test your programming and problem-solving 
skills in a variety of subjects. Cash prizes (first prize, at 
least $200) will be awarded to contestants who finish in 
the top 10%. A full projection of prizes will be available 
after the first round. You also will receive the solutions 
and their rationale for all rounds entered, to complete 
the learning experience. 

To enter the first round, solve the following: 

CHRISTMAS PROBLEM: If on the first day, your true love 
gives you one gift, the second day two gifts, the third day 
three gifts, and so on. how many days will It take to receive a 
tota[on9fll_gifts?_ 

Complete this coupon and return to COMEST. P.0. Box 17392. 
Seattle, WA 98117, along with a check for $9. (This entry fee will 
be refunded if the first prize is less than $200.) 

Name___ Solution_ 

Address _ ___ - 

City_____State.__Zip___ I 

Contest rules Prizes will be divided under CPA supervision, and will be determined 
by total entries, less expenses. The first prize will be twice that of the second prize 
which, in turn, will be twice the third prize. Dne-eigtilh of (he prize money will be 
divided equally among the top iGS ol the entrants The entry fee into first end sec- I 
ond rounds is £9 each: the third round is free. The results of each round will be _ 
mailed to all participants of that round 


that provides the personality of the keyboard in¬ 
strument—plus a library of programs for configuring, 
analyzing, and generating control parameters which can 
be used by the program (see figure 2). The system we 
evaluated (a prerelease version of AlphaPlus) will have 
been released as an enhancement to Alpha III (the first 
software revision) by the time this article is printed. 

The main program becomes the synthesizer's "'control 
panel," with screen displays for parameters entered with 
the Apple s alphanumeric keys. Pressing an "A", for ex¬ 
ample, makes the cursor jump to a field at the bottom of 
the screen, where AR = 210 might be displayed. This is 
the Attack Rate, or the speed at which one of the 
envelopes will rise to its maximum value every time a key 
is depressed. The value may then be altered, either step¬ 
wise using the left or right arrow keys, or by typing a 
number and hitting return. The result is similar to ad¬ 
justing an array of knobs; it's a little slow, but more ac¬ 
curate. From this control panel, all of the real-time func¬ 
tions—including music recording, playback, presets 
loading, and editing—may be accomplished with a few 
keypresses. 

The alphaSyntauri software controls the 16 oscillators 
of the Mountain Computer hardware by pairing two 
oscillators per voice to provide an eight-voice syn¬ 
thesizer. If all eight are already playing, then the first 
voice used is reassigned to the new note. Since all eight 
sound identical, it is impossible (and irrelevant) to tell 
which oscillator is assigned to which note. 

Both of the two oscillators per voice are available as 
separate outputs. Although this allows stereo effects, the 
correct use for most sound involves mixing together 
monophonically. The two oscillators use different wave¬ 
forms and different envelopes, but are activated 
simultaneously (see figure 3). This is essentially similar to 
two separate eight-voice synthesizers hooked to the same 
keyboard. 

One of the oscillators is designated the Primary, while 
the other is called the Percussive. These names are actual- 
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WHAT’S THE KEY 
TO BUYING A COMPUTER? 


Look beyond the computer. Look at how the total 
system- hardware, software, support, service- 
meets your needs, today and tomorrow. That’s the 
key. When you choose a computer source, you 
choose a long term partner who must stand by you 
with total support. And no one stands by you like 
Heath/Zenith. 

Software 

Including word processing, business applications, 
versatile utility programs, and the Heath Users’ 
Group library of over 500 low-cost programs for 
home, work or play. 

And a choice of three operating systems, including 
CP/M by Digital Research for compatibility with 
thousands of popular CP/M programs. 


For the business person, Computer Concepts for 
Small Business helps you evaluate the ways a com¬ 
puter can benefit your business. And for the novice, 
Personal Computing is a complete introduction to 
computer fundamentals and BASIC Programming. 

Support 

Before and after the sale we work with you to con¬ 
figure the system that serves you best. We help you 
get your system up and running smoothly. Assist¬ 
ance is always just a phone call away. 

Service 

Friendly, experienced technicians are available, 
either over the phone or at any of the 56 Heathkit 
Electronic Centers nationwide. 




HEATH/ZENITH 

Your strong partner 


Languages 

For your own custom programs, Microsoft languages 
are available in BASIC (compiler and interpreter), 
FORTRAN and COBOL 


Self-Study Courses 

Learn at your own pace with Programming Courses 
that teach you to write and 
run your own programs 
in Assembly, BASIC, 

Pascal or COBOL. 


Visit your Heathkit Electronic Center* 

Pick the store nearest you from the list on page 233. 
And stop in today for a demonstration of how Heath/ 
Zenith Computer Systems can serve you. If you can’t 
get to a store, send $1.00 for the latest Heathkit 
Catalog and the new Zenith Data Systems Catalog 
of assembled commercial computers. Write to 
Heath Co,, Dept. 334-846, Benton Harbor, 

Ml 49022. 


Pick a strong partner. 

Heath/Zenith & You. 



CP-203B 










Photo 3i This is the result of using the WAVE III program . This 
waveform shows the addition of the first , second , third, and 
fourth harmonic , with the respective amplitudes of 50, 40, 30 f 
and 20 percent. 

ly arbitrary, for it is certainly possible to put a very per- 
cussive envelope on the primary oscillator. At any rate, 
the parameters describing the two currently active 
envelopes are displayed at the bottom of the screen, while 
a simple Control-W allows you to view the names of the 
waveforms loaded into the primary and percussive 
oscillators. Pressing the 7 gives a catalog of the disk so 
that you can see what waveforms are available. 

A number of useful waveforms come on the system 
disk. They include sine, triangle, square, and that old 
standby, sawtooth. Also, any arbitrary waveform may 
be created through additive synthesis, to be discussed 
later* 

The primary and percussive waves are offset in fre¬ 
quency by a user-defined amount of 16 semitones per 
note (ie: 16 possible steps from C to C#b Selection of a 
great enough offset produces the effect of two notes per 
one keypress. A more practical use, however, is to slight¬ 
ly offset the two oscillator frequencies to add a fullness or 
fatter sound* This works especially well for synthesized 
piano or organ sounds. 

Envelopes 

The envelope controls (determining the rise, duration, 
and fall of each note) are straightforward and easy to use 
(see figure 4). They are laid out logically, and one or two 
keypresses will move the cursor to any parameter you 
wish to change* The letters A, D, and R, for example, 
select the Attack Rate, Decay Rate, and the Release Rate, 
respectively, for the primary wave. The letters P and F 
select Percussion Rate and Fall Rate, which are simply 
different names for the attack and release of the per¬ 
cussive envelope. One more key press will drop you 
down to the second line, where the levels are displayed* If 
you press P, for example, you select Percussion Rate; 
whether or not you change it, pressing Return will drop 
you to Percussion Volume. 

A few other parameters at the bottom line affect special 
envelope controls* The percussion channel of the instru¬ 



Photo 4: The ANALYZER III graphic display shows a rich pulse 
wave which was synthesized with another program f AUTO¬ 
PULSE, written by Steve Leonard. ANALYZER III is shown 
performing an analysis on the wave, with a numerical output 
for each of the harmonics and their respective amplitudes. 

ment can be turned off, leaving just the primary. This 
same parameter controls the velocity-sensitive envelope. 
When on, the velocity with which a key is struck will 
modulate the attack rate and volume (for the primary 
wave). The quicker the key goes down, the faster the 
attack rate. A very nice, expressive quality results once 
you get comfortable with this control* 

Another special feature in the envelope section lets you 
loop the primary wave envelope so that it is constantly 
executing its attack and release curves. The result is 
similar to tremolo; the amplitude is fluctuating 
periodically* The effect is useful for certain sounds, like 
putting the vibe in Vibraphone. 

The frequency control (FC) simply tunes both 
waveforms by quartertones in relation to some arbitrary 
zero point. 

Vibrato 

A last major control panel parameter is vibrato, which 
is a controlled modulation of the frequency. The Apple II 
game paddles are used to control the amount or "depth" 
of vibrato (PDl) and the speed of change or rate (PDO), 
The vibrato is extremely effective in giving a more 
realistic and dynamic sound to most instrument settings. 

Presets 

Ail of the parameters shown on the screen, together 
describing one preset, may be saved or recalled from 
disk. Although only one preset is active at any moment, 
10 different sounds are loaded in memory and ready to be 
selected. The entire configuration of 10 different presets 
may also be stored on disk as a Preset Master. A preset 
master has the advantage of storing the waveforms that 
were loaded into each preset. This creates a Waveform 
Master on the disk. (Ideally, individual instruments 
should also have an automatic waveform recall; but not 
in this version of the software. 

The preset master feature is very important in a perf or- 
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FROM FM FC 

SCALE TABLE (FREQUENCY MODULATIONJ (FREQUENCY CONTROL) 



Figure 3: The flow diagram is a model of the synthesis process for the development of 
computer-generated music. 



Figure 4: This example shows the various parameters and their relationships , which 
determine the sound of a preset. The dual envelopes , produced when a key is pressed 
control the amplitudes of the two oscillators. The parameters for the selected preset are 
displayed as integers from 0 to 255 (255 being the fastest or loudest). When key velocity 
is fast „ AR and AVare increased « When the sustain pedal is depressed , D/? replaces RR. 
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mance situation, where a particular song may call for five 
different sounds in quick succession. A preset master for 
that song might contain the required presets in numerical 
order. All the performer must worry about then is 1, 2, 3, 
not preset #42, #13, or tibia 16', Incidentally, when a 
composition is recalled from disk (as will be described in 
the next section), it selects the numbered preset that was 
active when it was made. 

Recording Performances 

Like any good computer music system, the alphaSyn- 
tauri synthesizer simplifies recording key closures and 
their associated timing information. This is not unlike an 
analog synthesizer sequencer, except the music program¬ 
ming is accomplished by playing on the keyboard. Key 
velocity, pitch, and duration are saved in a memory buf¬ 
fer, Then, with the SAVE command, they are written to 
a disk file with the prefix Notes, With 48 K bytes of 
memory, you will be able to store up to 3285 note events. 

The sequence of keystrokes to initiate recording is very 


At a f.lanrp, 


Name 

alphaSyntauri Music 

Apple s DOS 3.3 

Synthesizer 

Computer 

Apple II or Apple 11+ with 

Type 

48 K bytes of programmable 

Sound development system 

memory, at least one disk 

for performing and 

drive, and Apple's DOS 3.3. 

recording 

Manufacturer 

Both Applesoft and Integer 
BASIC are required 

Syntauri Corporation 

D ocumen tati o n 

3506 Waverley St 

Documentation includes a 

Palo Alto CA 94306 

tutorial manual, two quick 

{415) 494-1017 

Price 

reference guides, and a 
technical manual 

$1500 

Hardware Required 

Mountain Computer 

Hardware 

(formerly Mountain Hard¬ 

An interface card occupies a 

ware) MusicSystem music 

slot in the Apple 11 r The 

synthesizer boards, a stereo 

professional music keyboard 

amplifier, and speakers are 

and foot pedals connect to 

required. (The operating 

the card 

system originally supplied 
with the Mountain Com¬ 

Software 

An operating system is sup¬ 

puter hardware is not used) 

plied on disk. Several pro¬ 

Comments 

grams allow sounds and 

The alphaSyntauri system 

music to be developed. 

can a bo be configured for 

changed and recorded 

use with the ALF Music 
Synthesizer from ALF Pro¬ 

Language 

The programs are written in 

ducts Inc 

6502 assembly language. 

Audience 

Applesoft BASIC, and 

Apple 11 owners who want 

Integer BASIC. An assembly 

to compose music, create 

language listing is available 

sounds, or do live perfor¬ 

from Syntauri Corp 

Software Format 

The disk supplied requires 

mances 


simple. From the main menu, just press the space bar R 
for record {the remaining number of notes will be 
displayed on the screen) and then hit Return. This will 
return you to the main menu, where the instrument name 
will be in reverse video to indicate you are in the record 
mode. The program will wait for your first keystroke 
before starting to save the notes in memory. 

Once you finish the sequence, hit the space bar and 
then S (Save), You will then be asked to provide a file 
name for your performance. Hit Return for a saved per¬ 
formance. 

An interesting recording sequence feature is Echo. This 
allows instant, continuous playback of the last recorded 
sequence. Many musicians find this useful for accom¬ 
paniment purposes, though a perfectly spliced sequence 
is difficult to create. When you finish playing the seg¬ 
ment, hit the space bar and the sequence will play back 
with a rest inserted between the last and first notes 
played. This rest will equal the time between the last note 
played and the point at which you hit the space bar. For a 
good splice, it is necessary to hit the space bar just ahead 
of the next note's downbeat. 

The Mountain Computer synthesizer generates an in¬ 
terrupt every eight milliseconds. Syntauri's alphaPlus 
operating system uses every other interrupt for a watch¬ 
dog timer. This makes it easy to synchronize the key¬ 
board playback with another timebase for playing along 
with prerecorded music. Previous releases of the software 
did not use this timebase and suffered severe slowdown 
when the keyboard was used during playback. The inter¬ 
rupt system virtually eliminates the problem. In summa¬ 
tion, the sequencing ability of the alphaSyntauri syn¬ 
thesizer is a deluxe feature. 

Programmability 

To now, we have examined the way the system 
behaves as a conventional synthesizer, with functions 
that all operate in real time. If we drop out of the main 
program, however, we may run programs which can 
create, modify, or analyze data used by the system. This 
data is in binary disk files which contain tables or lists. 
These tables are used by the main program and include 
waveforms, notes, tunings, and functions for mapping 
velocity and amplitude values. The programs provided, 
and those created by the user to manipulate that data, 
provide the programmability that sets the alphaSyntauri 
system apart from all other synthesizers. Although de¬ 
tailed documentation on the architecture of the programs 
and a usage map of the Apple II memory aren't dis¬ 
tributed with the system, Syntauri is reasonably helpful 
in assisting the knowledgeable user with customization. 
(The assembly-language source code is offered for a 
nominal fee.) 

Wave III 

This is a slow, flexible Applesoft program which 
graphically displays the process of building waveforms 
via additive synthesis. The procedure is simple: you are 
queried for 'Which waveform?" and then 'Which bar¬ 
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COMPUSTAR 


INTERTEC’S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 



At last, there's a multi-user micro¬ 
computer system designed and built the 
way it should be. The CompuStar™. Our 
new. low-cost "shared-disk" multi-user 
system with mainframe performance. 
Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib¬ 
uted processing, Small business, Scientific, 
Whatever! And never before has such 
powerful performance been available at 
such modest cost, Here's bow we did it,,, 
The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor¬ 
age system. Up to 255 terminals can be 
connected into a single network' Each ter¬ 
minal (called a Video Processing Unit) con¬ 
tains its own microprocessor and 64K of 
dynamic RAM, The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter¬ 
nal users together to “share" the 
system's disk resources. So. no 
single user ever need wait on an 
other. An exciting concept.. 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program¬ 
mable, intelligent terminal 
with 64K of RAM, It's a 
real workhorse if your re¬ 
quirement is a data entrv 


or inquiry/response application, And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20.30 
or 40 Each can be used as either a stand¬ 
alone workstation or tied into a multi-user 
network. The Model 20 incorporates ail of 
the features of the Model 10 with the 
addition of two, double-density mini-flop¬ 
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor¬ 
age, The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1V? million bytes of dual disk stor¬ 
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 


Add as many terminals as you like 
- at prices starting at less than $2500 
Now that's truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8” winchester-type drive 
complete with power supply and our spe¬ 
cial controller and multiplexor costs just 
$4995, Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car¬ 
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready to go ,. with up to 254 more ter¬ 
minals in the network by simply connect¬ 
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile.. with data transfer 
rates of 1.6 million BPS! 

Software costs are low, too, 
CcmpuStar's disk operating system is the 
industry standard CP/M* With an 
impressive array of application soft¬ 
ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 

Compare for yourself. Of all 
the microcomputer-based multi¬ 
user systems available today, 
we know of only one which 
offers exactly what you need 
nnd should expect. Excep¬ 
tional value and upward 
growth capability. The 
CompuStar™. A true price 
and performance leader! 

INTE3TEC 
DATA 
SYSTEMS® 

2300 Brdatf Ri-^or HlcJ Cflunfita SC 25210 
I0O3- 790-5100 TW 010-566-21f'5 















Howto break the 8' 

without 


It’s not as hard as you think. 
Forget complex designs. And 
two-year waits. 

All you do is get your hands 
on the Intel 8088. 

And then leave the other 8-bit 
systems standing in your tracks. 
Without breaking the bank. 

Because the 8088 gives you 
two to five times the perform¬ 
ance of other 8-bit processors. 
For a whole lot less. 

In fact, at $14.10 for 100 pieces, 
75% less than last year. [Because 
high volume shipments are 
already pushing the 8088 down 
a super fast price curve.) 

And about 20% less than you’d 
pay for a Z80 or MC6809 system. 

For some simple reasons. 

The 8088 runs at full speed 
with slower speed memories 


than you need for other 8-bit 
microprocessors. 

And about 1/3 less memory at 
that. Thanks to its powerful instruc¬ 
tion set that helps you reduce 
the size of assembly language 
programs. 

Which together with the 8088’s 
library of high level software 
(Pascal, CP/M, Basic and Fortran) 
should help you cut the other part 
of system costs. The part that’s 
larger than hardware. 

But even though you’re paying 
less, you’ll be getting more. 

Like 1-megabyte addressing. 

Extra power for 16-bit number 
crunching. 

And faster string processing. 

Fact is, our recent benchmarks 
show the 8088 runs circles 
around a Z80A, Z80B or MC6809 


when it comes to terminal and 
small business applications. 

But don’t think you have to stop 
there. With any of our iAPX 88 
multiprocessor configurations, you 
can give performance an added 
boost-and still keep the cost 
and simplicity of an 8-bit system. 

For 100 times the through¬ 
put on number crunching, just 
choose the iAPX 88/20 system. 


Relative Performance 


Computer 

Intel Zilog Motorola 

8088 Z80B MC6809 

(5 MHz) [6 MHz) [2MHz) 

Graphics 

16-bit 

1.0 

0.1 

0.05 

Multiply 

Block 

1.0 

0.17 

0.5 

Move 

1.0 

0.75 

0.49 


Full details of these benchmarks available 
in the IAPX 88 Book. 






























































8088 
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>it performance barrier 
;oing broke 


It combines the power of the 
8088 with our 8087 numeric 
coprocessor. 

Or if you’re worried about 
getting bound up in I/O. Don’t. 
Select our iAPX 88/11 system 
that speeds I/O processing three 
to five times by putting an 8088 
together with an 8089 I/O 
processor. 

Then there's the fact if you ever 
decide to make the jump to 16 
bits, you won’t have to jump. The 
8088 is 100% software compati¬ 
ble with our 8086, 

Because we don’t think you 
should have to sell out your future 
to get the best deal on price/per¬ 
formance today. 

And to put you in the right frame 
of mind, we’re ready to make 
you an offer. 


Just clip this coupon and send 
it with $5 to Intel Corporation, 
Literature Department, 3065 
Bowers Avenue, Santa Clara, CA 
95051. (Or call 408-987-8080.) 
We’ll send you the book on 


Name. 
Title. 


Company. 

Address— 


City. 


State/Zip. 


Limit one per person. 


how to design iAPX 88 systems 
and a coupon good for one 
free 8088. 

Everything you need to start 
breaking through barriers- 
without going broke. 
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Europe. Intel International, Brussels, Belgium 
Japan Intel Japan. Tokyo. United States and Canadian 
distributors; Alliance, Almac/Stroum. Arrow Electronics. 
Avnet Electronics, Component Specialties, Hamillon/AvneL 
Hamilton/Electro Sales. Harvey, Industrial Components. 
Proneer. LA Varah, Wyle Distribution Group. Zentronics. 
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Photo 5: Brtf Mauchly's eight-track Linden Studio in Ambler, Pennsylvania * In the foreground is the Fairlight Computer Music 
Instrument , the alphaSyntauri keyboard on top of the CMI, the monitor, an Apple II with Mountain Computer music synthesizer 
boards, the fairlight ASCII keyboard, The Sound Workshop 12-channel mixing console, an Otari eight-track recorder , and various 
outboard equipment in the rack at lower right. The studio is a 100-year-old bam , and the research lab is located a short distance 
away. (Photo by Irene Mohler) 


monic?' 1 until you decide you Ye done. On each iteration, 
the resultant wave is played back at a constant pitch for 
evaluation. The waveforms available for addition and 
subtraction are band-limited versions of the common 
analog wavetypes: sine, triangle, square, sawtooth, or 
any user-specified complex waveform. This program is 
the most common and useful way of generating 
wavetables. If Syntauri would rewrite Wave 111 in 
assembly language, it would be capable of instant display 
and, therefore, be a more intuitive feedback loop be¬ 
tween the creation of waveforms and envelopes. 

Analyzer III 

Fourier analysis of a waveform is the reciprocal to ad¬ 
ditive synthesis of sine waves. The program takes as its 
input any wave and supplies the harmonic content up to 
any specified harmonic. 

The most creative use for this program that weVe 
heard is by Cretones keyboardist Steve Leonard, who 
needed to simulate a Vox portable organ. He used an 
oscilloscope to get a picture of the waveform he wanted. 


then wrote a BASIC program to draw a line segment ap¬ 
proximation of the wave and write it to a binary file* 
Next, he analyzed the wave with Analyzer IIL Using the 
resultant harmonic specification, he resynthesized the 
wave with Wave IIL 

Why didn't he just use the line-segment version of the 
waveform? Steve knew, as the analysis confirmed, that 
some very high harmonics were present in his line- 
segment waveform. When a digital oscillator—like that 
used in Mountain Computer hardware—tries to create 
frequencies above half its sampling rate (above 
16,000 Hz, in this case), the frequencies fold over and 
show up as lower, incorrect frequencies within the audio 
spectrum. This phenomenon is known as ''aliasing/' (A 
good explanation of aliasing is given in the Computer 
Music Journal, volume 2, §2 in "Introduction to the 
Mathematics of Signal Processing,'' by F R Moore*) These 
stray aliases usually have little to do with the intended 
sound and are objectionable. To reduce their presence, 
care must be taken to limit the strengths of high har¬ 
monics in a wavetable. 
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Low cost software 

with 

high priced quality 



hen we tell you that our super- 
jphistlcated software package 
ves you top quality ai rock' 
>ttom prices, were not fooling. It 
ts you handle large files easily. 

get it powerful command set 
at takes you Through every 
lase of document production 
early arid simply, and because 
jf software package lends itself 
> customization* you're able to 
mdify the presentation to meet 
mr specific requirements. 


VERY TYPIST AN EXPERT 

erause our MINCE TEX T EDITOR 
ives you a full screen image of the 
>xt being edited before you print 
you will be able to insert,, delete* 
mve entire blocks of text and 
lore ... all ai the* touch of a key or 
vo! What you see on the screen ts 
fhai you get. Period! 


EXT FORMATTER 

ENHANCEMENT 
ur SCRIBBLE 
ORMATTER lets 
cm think in terms 
f the actual 
tructure of the 


document so you can handle 
chapters, sections, subsections, 
verses, quotations, and the like r/u- 
tomatically while typing. No longer 
will you have to worry about re¬ 
membering margins, vertical spac¬ 
ing, etc, *. . they're handled au¬ 
tomatically too. 


OUR COMPETITION IS RED 
And they should be. After all. they 
can't offer all of the super features 
and quality that our package can at 
our unbeaiably low prices. It's just 
another way for us to show you 
that ,., the Mark of The Unicorn is 
your mark of quality at a reason¬ 
able price. 

VERY LOW COST 
MINCE and SCRIBBLE are priced 
at $175.00 each or buy both of 
them for only $275.00, Available 
from Westiro. Lifeboat, Cor 
nerstore or direct from us. 


Rising above the competition 

HQaRk 
of the 
Clnicorzn 


P.O. BOX 423 
Arlington, MA 02174 
(617) 489-1387 
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The other consideration is the fundamental frequency 
at which the note will be played. A waveform for a bass 
instrument can get away with richer, higher harmonics. 
Practically speaking, aliasing can be a useful effect in the 
simulation of noise and complex nonharmonic tones. 

Keyboard Architecture 

The alphaSyntauri synthesizer keyboard is a standard, 
two-bus, 61-note, Pratt-Reed organ keyboard. This 
keyboard assembly is found in many commercial musical 
instruments, such as Moog, Arp, and Crumar syn¬ 
thesizers. Syntauri has added CMOS circuitry, which 
allows the Apple to scan each key s two vertically posi¬ 
tioned contacts (lower and upper) approximately once 
every 10 milliseconds for make or break conditions. 

After the entire keyboard is scanned, this information 
is compared with a memory map of the last scan and is 
updated if different. A timer, maintained in the com¬ 
puter's memory, counts the number of scans between 
changes, including the time between closing of the lower 
and upper contacts of each key. This number (in the 
counter when the key is fully down) is used as an index in 
a velocity table, which is in turn applied to the attack rate 
and the final attack volume. The table contains 32 entries 
and allows the production of up to 32 different perceived 
velocities. By altering a value specified in the velocity 
setup program, the inverse relationship of key velocity to 
loudness can be made more or less linear on a scale of 0 to 
7.99. In effect, this varies the keyboard response to 


velocity from linear to logarithmic. 

The keyboard's tuning is organized by a scale table, 
which is set up by the Scale program. Just , well- 
tempered , international , or any scale from 1 to 32 inter¬ 
vals/octave may be chosen. The standard scale is well- 
tempered and is 12 intervals/octave. (A very concise 
discussion of the alphaSyntauri keyboard can be found in 
a paper presented by Charlie Kellner, Ellen Lapham, and 
Laurie Spiegel at the 67th convention of the Audio 
Engineering Society, New York City, November 1, 1980. 
Reprints are available from Syntauri Corp.) 

One other setup program is Log III, which creates a log 
table for producing attack, decay, and release envelopes. 
Two envelope log table types are available: linear and ex¬ 
ponential. Linear is best for nonpercussive sounds with 
slower attacks, such as strings and brass. Exponential 
works well for percussive sounds, like pianos and bells. 

The FX Controls 

What would a synthesizer be without some kind of per¬ 
formance effects? Syntauri and Laurie Spiegel devised 
some neat ways to modify the sound while playing; these 
are dubbed FX. Hitting the space bar and the letter "F", 
you are asked which effect file is desired. The files are text 
type and are prefixed with MOD.nnnnnn. (You don't 
have to type Mod.) Hit Return and you have the newly 
selected effect. The available FX are Timbre Scan, Pitch 
Sweep, and Pitch Bend. 

The effects like vibrato use the game paddles for con- 


In Texas Orders 
Questions & Answers 
1 - 713 - 392-0747 


INDUSTRIES INC. 


21969 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1 - 800 - 231-3680 
800 - 231-3681 


SAVE BIG DOLLARS ON ALL TRS-80* HARDWARE & SOFTWARE 

TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax.Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5, We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas, 


WE OFFER ON 
REQUEST 

Fadaral Express (Overnight Delivery) El 

Houston Intercontinental E 

Airport Delivery (Same Day) 



WE ALWAYS 
OFFER 

0 NO extra charge for Master Card 
or Visa. 

0 We use Direct Freight Lines. No 
long waits. 


UP.S. BLUE (Every Day) 0 

References from people who have 0 

bought computers from us probably 
in your city 


In stock TRS-80 Model 
II and III 

No Tax on Out of Texas Shipments! 


"TRS-80 is a Registered Trademark q| Tandy Carp 


ED McMANUS 


10 % 15 % 

OR MORE 

We Specialize In Overseas Shipments 

Tetex 77-4132 (Fleks Hou) 


0 We always pay the freight and 
insurance 

0 Toll free order number 
0 Our capability to go to the giant 
TRS 80 Computer warehouse 5 
hours away, fit Ft. Worth. Texas, 
to keep you in stock. 

JOE McMANUS 


VISA 
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SwperSoft’s 
Gallery of CP/M Mastcrworks 




DIAGNOSTICS I: A system diagnostic package. 

Tests: 

Memory * CPU (BQ8G/SO6&rZ0O) * Terminal * Disk ► Printer 
To our knowledge the CPU test is the lifst of its kind anywhere. Diagnostics 
I tan help you find problems before they become serious. A good sel ol 
diagnosis routines are a must m any program library Minimal re¬ 
quirements: 32K CP/M. Supplied with complete user manual: $75 00 Manual 
alone. $15.00 

DIAGNOSTICS li: The most comprehensive set ol CP/M compatible 
system check'out programs ever assembled. Includes alt ol 
Diagnostics 1, plus. 

* Every tesl is 4 Submit "able 

* A complete Spinwriter/DiablQ/Qumo test has been added 

(Serial interface only) 

* Out pul may be logged to disk 

* Expanded memory test 

* Expanded terminal test 
Expanded disk test 

Diagnostics 1| provides the next level In system maintenance. 

Requires: 32K CP/M 

Price: $100.00 Manual only; $15.0© 


SYSTEM MAINTENANCE 




SUPER MUST: A complele, easy to use mailing Us! program 
package. Allows for two names, two addresses, Oily, stale. Zip and 
a three digit code held for added flexibility. Super-M.List can sort 
On any field and produce mailing labels direci to printer or disk hie 
lor later printing or use by other programs Super-M-Llst is (he 
perfect companion to TFS Handles 1961 Zip Cades! 

Requires: 40K CP/M 

Supplied with complete user manual: $75.00 manual alone: $10.00 

TFS-Texl Formatting System; An extremely powerful formatter 
More lhan 50 commands. Supports alt major features including 

* left & right margin justification * user defined macros 

* dynamic insertion Irom disk file * underlining and backspace 
TFS lets you make multiple copies ol any text. For example: Per¬ 
sonalized form laiiers complele with name, address $ other Inser¬ 
tion* from a disk hie Text is not limited to me size of RAM making 
TFS perfect for reports or any big job. Text is entered using CP/M 
standard editor or most any CP/M compatible ediior. 

Requires: 24 K CP/M 

Supplied with extensive user manual: *65.00 manual alone: $20.00 
Source to TFS m B00O assembler |can be assembled using stan¬ 
dard CP/M assembled Pius user manual $250 00 


\ TEXT PROCESSING ^ 


£ UTILITU 

Jt maybe i 


^4 




UTILITIES I: A collodion of programs that you will find useful and 
maybe even necessary in your daily work {we dldlj. 

Includes: 

GREP- Searches 11 lea for a specified siring 
SORT: In core sort ol variable length records 
CMP- Compare Iwo Hies for equality 
PRINT: Formatled listings to printer 
PG. Lists files io CRT a page at a time 

. plus more 

Requires: 24K GP/M 

Supplied wilh manual on discatte: $60.00 

UTILITIES II: Many new programs not available elsewhere. Includes these 
iL flle’’ utilities: 

DIFF. Source comparator 

PR . Power!uI muIticolumn output formatter 

DC: Desk calculator 

RPL: Substitute strings in tiles 

plus more . 

Requires: 24K CP/M *60.00 
Supplied wilh manual on dlscetfe 



UTILITIES 






ANAUZA: An amazingly accurate 
simulation of a session with a 
psychiatrist. Bailer than Ihe famous 
"ELIZA" program. Enlightening as 
well as tun. An excellent example ol 
Artificial Intelligence, 

Requires 4«K CP/M, CBASIC2 
Cost: *35.00 


ENTERTAINMENT 


s 

: i»i ;< ■; :£■:;»;; !■tj 

W 

: !_i ■- 

zeoeo, CROSS ASSE M B l e r ; s e p ports : 

-i.- 


full Z8QG0 syntax, segmented and 



ungegmentod mode, full 32 bit 

w 

y 

arithmetic, hex output, listing output, 

z T? 

w 

' downloader". 

M 


Requires: 56K CP/M $500.00 



i year maintenance $300 00 

w 

: T: 

manual alone $ 50.00 


I 

Z8«» laor '"if::™* 
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On line "Help 11 system provided with every program package. 

SuperSoft 

First in Software Technology 




SSS FORTRAN: The SSS FORTRAN compiler is rasl. efficient, and complete 
(Tull 1965 ANSI standard with extensions) The RaTFOR compiler compiles into 
FORTRAN allowing the user to write structured code while retaining the 
benefits ol FORTRAN The FORTRAN supports many advanced teaiures not 
found in less complete implements ions, including: complex arithmetic, 
character variables, and rune lions Complete sequential and random disk I/O 
are supported. SSS FORTRAN will compile up to &00 Irnes per minute! Recur 
■sive subroutines with static variables are Supported ROMabte '.COM ' hies 
may be generated. SSS RATFOR allows ihe use of contemporary loop control 
and slruclured programming techniques SSS RaTFQR Is similar io FORTRAN 
'77 in that it supports such things as 

* REPEAT...UNTIL ■ WHILE * IF . THEN ..ELSE 

SSS RATFOR is supplied wllh source code In FORTRAN and RATFOR 
System Requirements & Prices: 

SSS FORTRAN requires a 32K CP/M system 
SSS FORTRAN wilh RATFOR: $325.00 
SS FORTRAN alone: $250.00 

RATFOR alone: $10000 

(RATFOR sold only with valid SSS FORTRAN license) 

STACKWORK’S FORTH; A full, extended Forth interpreter/compiler produces 
COMPACT, ROM ABLE code As fast as comprfed FORTRAN, as easy to use as In 
teractive BASIC. 

SELF COMPILING- Includes every line of source code necessary to recompile 
Itself. 

EXTENSIBLE: Add functions at will. 

ZBO or 0060 ASSEMBLER included 
Single license, OEM licensing available. 

Please specify CPU lype; Z6Q or BOBO 
Supplied wilh extensive user manual and tutorial: $t75.00 
Documentation alone: *25.00 

TINY’ PASCAL II; We stilt can it Tiny" but It's bigger and belter than ever 1 This is 
the famous Chung'Yoen "Tiny' Pascal with more features added. Features include. 

* recursive procedures/funclions ■ integer arithmetic * CASE 

* FOR (loop) “ seguenHal disk I/O * 1 dimensional arrays 

* IF...THEN...ELSE * WHILE • PEAK * POKE 

► READ * WRITE • REPEAT UNTIL • more 

"Tiny" Pascal 15 fa a I, Programs execute up lo ten times las ter than similar BASIC 
programs SOURCE TOQ! We still distribute source, in ’Tiny Pascal, on each 
discern sold. You can even recompile the compiler, add features or Jusl gam in¬ 
sight into compiler construction. 

Requires: 36K CP/M, Supplied with complete user manual and source on diecette: 
$65.00, Manual alone: *10.00 

frrrm PROGRAMMING LANGUAGES f ♦ ¥ * ¥ m 


TERM: A complete Intercommunications package Tor linking your com¬ 
puter to other computers. Lmk either to other CP/M computers or to large 
timesharing systems TERM Is comparable fo other systems but costs 
less, delivers more and source is provided on d I scene’ With TERM you 
can send and receive ASCII and Hex tiles (COM too, with included Conver- 
tion program) with any other real lime communication between users on 
separate systems as well as acting as timesharing terminal. 

* E n gage/d i se ngag e prI n ter * erro r c h eck ing a nd a u 1 0 retry 

* terminal mode for timesharing be I ween systems 

* conversational mode • send Hies * receive files 

Requires: 32K CP/M 

Supplied wilh user manual and 0060 source code: SI50.00 
Manual alone $15.00 


1 INTERCOMPUTER COMMUNICATIONS? 


ENCOOE/DECOOE: A complete software security system for CP/M 
Encode/Decode is a sophisticated coding program package which irans 
forms data siored on disk into coded text which is completely unrecog¬ 
nizable. Encode/Decode supports multiple security levels and passwords 
A user defined combinalion {One billion possible) is used to code and 
decode a file. Uses are unlimited Below are a tew examples: 

* data bases * payroll hies * programs ■ tax records 
Encode/Decode is available In two versions: 

Encode/Decode 1 provides a level or security suitable tor normal use. 
EncodefDetode H provides enhanced security for the most demanding 
needs. 

EncodeiDecode I; $60 00 Encode/Decode H: $t00.00 manual alone: $ 15.00 


SOFTWARE SECURITY 


CP/M Formats: 8’ 1 soft sectored, 5" Northstar, S" Micropo- 
Its Mod 11, Vector MZ, Superbrain DD/QD 

All Orders and General Information: 

SUPERSOFT ASSOCIATES 
P.O- BOX 1628 
CHAMPAIGN, IL 61820 
(217} 359-2112 

Technical Hot Line: (217) 35^2691 
(answered only when technician Is available) 

Far East Distribution: 

ASR International 

3-15^8, NISHI-SHIMBASHI. MtNATCFKU. TOKYO f 105 JAPAN 
103)437-5471 


CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 
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of the Month 


























































































trol. Timbre Scan actually scans through all the wave¬ 
forms in the preset master, in a sequence whose rate and 
pitch are controlled by the paddles. Pitch Sweep modu¬ 
lates the frequency upward into aliasing at a depth con¬ 
trolled by one of the paddles. Pitch Bend allows for 
dynamic frequency changes through the movement of a 
paddle with one hand, while the other plays the key¬ 
board, All effects can also be used with vibrato. 

Graphics 

One of the most captivating features of the alphaSyn- 
tauri system is the "Close-Encounters" graphics that ac¬ 
company the music, A corresponding bar on the screen 
lights up for each key that is down. A captivating and 
entertaining effect results, especially when the sequencer 
is playing back some piece. At a trade show, a spectator 
was overhead saying to her friend, "I've never seen music 
beforel" While this is not a feature we would spend hun¬ 


dreds of dollars to obtain, it is a great extra as a by¬ 
product of performance. When the question "What good 
does that do?" arises, we mumble something about the 
ability to visually inspect playing technique, {By watch¬ 
ing the blocks, it is quite easy to gauge the amount of roll¬ 
over between adjacent keys. Speaking candidly, though, 
the graphics are just attractive.) 

The Manual 

The alphaSyntauri manual is very much in the spirit of 
the Applesoft tutorial manual—friendly and jovial, 
though a little confusing. It works quite well as a tutorial; 
you can sit down with the instrument, read through the 
manual, and apply things that you learn. The explana¬ 
tions of synthesis theory are well illustrated. We found 
the "Quick Reference Guide" more useful when we had a 
general knowledge of the system. Neither document has 
an index. 




IF YOU ENJOY MUSIC, WHY JUST LISTEN? 

You and your Apple could be making 
beautiful music together! 
loin the thousands of Apple owners who are 
making music — without the years of practice 
needed for conventional instruments You can 
quickly and easily enter a song from sheet music 
lust follow the detailed examples and instructions 
provided 

THE PRODUCT. ALFs economical 9^voice Music 
Card MCI is just ST95, the gourmet T-voice Music 
Card MCI 6 is $245 [use 2 for b voices or 3 for 9) 
Both come with detailed manual, complete soft¬ 
ware, and cable for connection to your stereo 
system 

THE SOFTWARE, We re convinced our product is 
by far the easiest to use and most versatile system 
for the Apple You get many features not available 
in other systems, plus a very large note capacity 
And no customer has ever reported a ' bug' 1 
or error 

THE HARDWARE. ALT strives for [he best quality 
possible. No MCI card has ever been returned 
with a manufacturing defect 
THE COMPANY. ALE has been making computer 
controlled synthesizers since 1975 We made the 
first music peripheral for the Apple — and It's still 
one of the most popular 

Available through Apple dealers, or write for 
more information 


WANT TO DUPLICATE DISKS QUICKLY? 

ALF's disk duplication service has been a major 
source of quality reproduction for Apple 
compatible software houses since 1980 Now you 
can use the same techniques for fast and accurate 
reproduction yourself, with ALFs Copy System 
Why spend over SID.lKHl for a duplication system 
when for just $595 you can conned the ALE Copy 
System to your own Apple! Copying time is about 
37 to 17.3 seconds, depending on number of drives 
used That's over 1,600 disks in fi hours from a 
single system. Are you completely confident of 
your present copying methods? At ALE, accurate 
reproduction is more important than speed The 
A1F Copy System is designed to produce perfect 
copies every time 

Special hardware and software copies any stan 
durd 13 or 1f> sector Apple format disk Hardware 
plugs easily into computer — no permanent 
changes required If you wish to do your own drive 
maintenance, the manual tells how to use stan 
dard Shugarl procedures and accessories, and all 
necessary software is included 

Too busy to get into disk copying? You can still 
count on ALF's convenient copying service Ask 
about our copy-resistant and 'double boot" 
services tool 

Write for complete details 



NEED CONVENIENT 
FLOPPY DISK PROTECTION? 

ALF's Floppy Boxes are specially designed to offer 
great protection with more convenient use than 
other methods They re designed with two layers 
of corrugated cardboard with a special "cross- 
gram" construction for extra strength The slam 
dard square size holds I T minifluppies for mailing 
or packing in products The larger rectangular size 
holds min [floppies plus a standard 5’A x 8 Vi 
booklet (8 Vi *11 folded in half] Available with an 
adhesive closure tab for use as a mailer (just seat 
with tab, address other side, and mail) Software 
houses write for details on attractive, protective 
packaging for your products 

Small quantity price is 75$ for standard box 

Available singly at computer dealers, in large 
quantities from ALF (New dealer inquiries 
mvited.) Aug 81 


ALF PRODUCTS INC. 1448 ESTES DENVER, CO 80215 
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creation 
of atf ordabl 
graphics 
Technology 


$ 1250 * 


Now less than half the price of any comparable terminal 


Announcing a video graphics terminal with more 
features than other popular, comparable models, 
but at half the cost. The VGR-IO ASCII-APL graphics 
terminal, from COMDEC, has combined all the 
most-wanted features of other popular graphics 
terminals with several of its own to give you one of 
the best equipped raster graphics systems avail¬ 
able You'll get high resolution, long life 640 x 380 
mono-chromatic graphics emulating directly the 
Tektronix™ 4010 series. The VGR-IO also comes 
equipped with switchable ASCII-APL character 
sets, pseudo joystick graphical input, and dot 


graphics printer interface for razor sharp hard copy, 
all as standard features. You’ll olso get COMDEC's 
“plug in and run" technology which allows oper¬ 
ation of your sophisticated graphics programs 
with virtually any computer 
Contact us today and take advantage of this 
introductory price of $1250.00' The VGR-IO is 
brought to you by 
COMDEC, a com¬ 
pany pioneering the 
evolution of afford¬ 
able graphics. 


::: comdec nc 

1707 Southwest Thirty-fifth Place, 
Gainesville. Florida 32608 
(904)377-3253 





Applications 

We tried to put the alphaSyntauri through its paces 
and discover what other people were doing with it. Steve 
Leonard, mentioned earlier, uses his onstage with a rock 
band and has developed a set of presets to replace a lot of 
heavier, traditional professional keyboards. We put his 
instruments into action when the rock group Sister Sledge 
was working at Linden Studio. No analog synthesizers 
were available, so keyboard player Steve Gould received 
a mini-lesson in using the alphaSyntauri synthesizer. 
Within five minutes, he was playing independently. The 
Close Encounters theme was heard many times that 
night. 

On the academic side, Stanford University has a com¬ 
puter-assisted instruction project in the works. The 
curriculum, developed on its PDP-10 by Dr. Wolfgang 
Kuhn, is being adapted to the alphaSyntauri system to 
teach basic music theory. This should be very interesting, 
and I am sure many other universities will implement it. 

Laurie Spiegel, a composer who uses the alphaSyntauri 
system in her work, has too extensive a background in 
computer music composition and programming to cite 
here. But we feel that one of her contributions to the 
alphaSyntauri system is worth mentioning. Laurie has 
one of the earliest Syntauri keyboard prototypes. Even 
before there was really a developed product, she was 
writing her own 6502 programs on her Apple (which is 
also a prototype), to process and interact with the 


keyboard in interesting ways. 

In a concert series, "Computer in Perfor¬ 
mance"—presented in New York City during 
1980—Laurie used a keyboard program she wrote in 
Pascal. An effective PEEK and POKE permutation 
algorithm, it used the keyboard to specify transposition. 
Melodic and harmonic materials were specified by soft¬ 
ware. There were several processes running which 
specified sets of pitches to be played. Laurie selected 
which sets the program would be permuting, while the 
alphaSyntauri synthesizer specified the base pitch. The 
paddles were used to modify the timbre and effects, and 
the result was musical and interesting. 

A more recent program is a composition which she 
patched into the alphaSyntauri system software. Going 
to the recorder menu and typing "C" (for compose), she 
can build tines of music based on written algorithms 
which are then patched into the main alphaSyntauri 
BASIC program. For example, a small FOR-NEXT loop is 
used to build an arpeggio. Her program asks for the 
number and spacing of the events in the sequence, along 
with a number of simultaneous notes. It will fill a notes 
table with a sequence based on the information supplied 
and the little algorithm which was preprogrammed. This 
is simply one user's own experiment, not an official 
release by Syntauri. (This little composing program is 
just the tip of the iceberg for algorithmic composition.) 

Complaints 

Game paddles are a drag. They are imprecise, don't 
stay where you put them, and waste processor time, I 
really wish the system had a couple of slide potentio¬ 
meters and a cheap analog-io-digital converter. 

The manual has no index! (Syntauri says it's preparing 
one.) The system takes too long to boot up, (Syntauri's 
working on that, too.) Depending on your audio quality 
requirements, the Mountain Computer synthesizer hard¬ 
ware can be a bit noisy (8-bit digital-to-analog con¬ 
verters). But it is the best choice when you compare price 
to performance. 

Conclusions 

• The software allows for system expansion. Innovative 
musical ideas or new methods of analysis can be easily in¬ 
corporated into the operating system. 

• The alphaSyntauri system uses a modular approach for 
the hardware, allowing for future improvements and 
upgrading of the system. This means the system can 
grow, not be outgrown. 

• The software—while some may argue the advantages 
of straight assembly language—is fast when it needs to be 
and slow and accessible where necessary. 

• The real-time interaction with the composer is an im¬ 
portant improvement. This changes the synthesizer into a 
true musical instrument. 

• The price is obviously more than the average Apple II 
owner can afford. For the serious musician, however, the 
alphaSyntauri's combination of quality sound, good per¬ 
formance, and price make it well worth the money.® 
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...is the Heart 
of the 

Microprocessor 

World's 

Best Multi-User 
System... 


MULTIPROCESSOR 


fv\ 


The dedicated power of this complete single board computer is provided to 
each user, making the DISCOVERY MULTIPROCESSOR unique among 
multi-user systems With the power and expandability of distributed process 
ing • With the economy of shared peripherals • With the flexibility of shared 
and public files * And all of this with full CP/M* and S-10Q compatibility, 

Multiprocessing Software Multiprocessing Hardware 


Our Distributed Processing Oper¬ 
ating System, dpc/os' n . resides in 
the Service Processor, establishing a 
CP/M environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are provided for print spooling, for 
interprocessor communication and 
for private, public and shared-update 
files. Several processors can be em¬ 
ployed concurrently by a single user 
via the enhanced batch submit facil¬ 
ities. And with DISCOVERY all 
CP/M compatible programs will 
execute without modification, thus 
protecting your software investment. 


The ACE 64 K Distributed Process¬ 
ing Single Board Computer, the 
dpc-180 * gives the DISCOVERY 

MULTIPROCESSOR its own unique 
architecture. One DPC is dedicated 
to each user providing exclusive use 
of the onboard Z-80, 64K ram and 
serial 1 /O. Access to the shared 
resources is provided by an ex¬ 
panded DPC used as a Service 
Processor. Additional users can be 
added at any time by simply inserting 
additional DPCs. into the standard 
S-100 bus — up to a total of sixteen 
user processors in a single chassis! 

H CF/M is a registered TM of Digital Research, Inc. 


DISCOVERY has been proven in installations throughout the World. 
If you need the Power of Multiprocessing... it’s time you discovered us! 


The ACE DISCOVERY MULTIPROCESSOR dedi¬ 
cates a complete 64 K Z-80 Distributed Processing single 
board Computer, the dpc-180 w to each user. An ex¬ 
panded DPC coordinates ail of the system activities. 

Multiuser mainframes with 192 K ram start at 
under $6000. The 64 K dpc-180"is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request 
Dealer and OEM inquiries are invited 


Action Computer Enterprise, Inc. 

The Multiprocessing Company 

55 West Del Mar Boulevard, Pasadena, California 91105 USA • Cable ACEPAS Pasadena • (213) 793-2440 































CPU 8085/86: 


When we shipped 

the first CPU 8065/88 back in June of 
1980, we created more than a bridge between the 
8 bit world of the present and the 16 bit world of the future: 

We created a standard for professional level, high speed 8/16 bit 
computing on the S-100 bus. Already a standard in the software industry, 

CPU 8085/88's unique combination of an 8088 to handle 16 bit software - along 
with an 8085 to execute 8 bit software - has withstood the test of time and is now 
recognized as the most efficient way to introduce 16 bit power into on 8 bit system. 


For the most demanding commercial, industrial, and scientific 8/16 bit 
applications, CPU 8085/68 is the answer. See the board that's more than a bridge 
between two worlds at finer computer stores and systems integrators world-wide. 


Prkest $425 assembled (both CPUs run at 6 MHz), $ 525 qualified under the Certified System Component high-reliability program (both CPUs run at 8 
MHz). Call 415-562-0636 for the authorized CompuPro sales center near you, or for placing factory direct VESA® / Mastercand® orders. Prices da not 
include tax, shipping, or dealer support services (if applicable). 



BOX 2355, OAKLAND AIRPORT, CA 94614 
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COMPUPRO: 12 WAYS TO A COMPETITIVE EDGE. 

We give you more of what you buy a computer for: to gain o competitive edge in your 
business, industrial, or scientific application. While other computers try to make the best of slow 
memory, slow processors, and me-too engineering, CompuPro delivers solutions for today's and 
tomorrow's computing problems...proven solutions for expandable, modular, fast, exceptionally 
reliable, and truly professional level machines that conform fully to the IEEE 696/S-100 
standards. We back all products with o minimum 1 year limited warranty: boards qualified under 
the Certified System Component high-reliability program include o 2 year extended warranty. 

When you depend on your computer, choose a computer on which you can depend: 5-100 from CompuPro, 


THE SPECTRUM COLOR GRAPHICS SALE CONTIN¬ 
UES. With Spectrum's 6K of IE EE-compatible static RAM f full 
duplex bidirectional I/O port for Keyboard or joystick 
interface, and 6847-based graphics generator that can display 
all 64 ASCII characters, your S-100 computer can control the 
colors of the rainbow. 10 modes of operation, from olpho- 
numerics/semigraphics in 8 colors to dense 256 x 192 full 
graphics. Regularly $399 A/T; but for orders postmarked be¬ 
fore 12/31/81. Spectrum is yours for $2991 There has never 
been o better time to graduate from block ond white to color. 

1, DISK A DMA DISK CONTROLLER, Properly imple¬ 
mented DMA (with arbitration), plus CPU speed-independent 
data transfer, results In high speed operation. IBM com¬ 
patible format; handles soft-sectored single or double-densi¬ 
ty, single or double-sided disks. Set up for fl" disks, can also 
handle 5.25" disks. With BIOS for CP/M-8G, $495 A/T, 

$595 CSC. Coming soon. Disk 2, the fast DMA hord disk con¬ 
troller. 

2, CP/M-60 or CP/M-66, Available oniy with Disk 1 pur¬ 
chase, Supplied on diskette with full documentation—reody 
for load and go operation . CP/M-60 $175: CP/M-86 $300. 

3, OASIS* OPERATING SYSTEM. Single user ($500) and 

multi-user ($850) available far use with CPU Z. Supplied on 
diskette with full documentation. Coming soon: OASIS 16 for 
use with 16 bit systems, 

4, COMPLETE DUAL DISK DRIVE SYSTEM, With one 

Disk I board, desktop dual drive enclosure with Shugart 5A-600 
series drives, power supply, ond cable. Also includes CP/M- 
60. $2195. 

5, SYSTEM SUPPORT 1 , includes battery operated 
clock/calendar; sockets for batter/ backup RAM, 9511 or 
9512 math processor, ond 2716 ROM options? R5-232 serial 
po rt; triple in t erva I ti m ers; du a I i n terru pt con tro i lers; po w e r fa f I 
interrupt; comprehensive documentation; and more, $295 
Unkit, $395 A/T, $495 CSC (add $195 to oil prices for optional 
math processor). 

6, 6 BIT CPU Z, Z-60*-based CPU board includes oil stan¬ 
dard features plus many convenience options. Meets all IEEE 
696/5-100 specifications, including timing. $225 
Unkit, $295 A/T (both operate at 4 MHz). $395 CSC (with 6 
MHz CPU). 

7, ULTRA LOW POWER/HIGH SPEED STATIC 
MEMORY .Handles clock speeds to 1 0 MHz to prevent obsoles¬ 
cence, Sta ti c op era ti o n g i ves f la w I ess DM A. 

RAM 20. With extended addressing or bank select. RAM 
20-aKi $210 A/T, $260 CSC. -16K: $265 A/T, $355 
CSC. -24K: $355 A/T, $425 CSC. -32K: $425 A/T, $495 
CSC. 

RAM17. Ultra low power (1,6 Wotts typical for 
64K), RAM 17-46K: $650 A/T, $750 CSC. -64K: $795 
A/T, $895 CSC. 

RAM 16-64. Configure os 64K x 6 or 32K x 16. $895 

A/T, $995 CSC. 

RAM 21. Configure as 128K x 8 or 64K by 16, $1695 

A/T, $1895 CSC. 

CompuPro™ 

^OAKLAnTOrPOR^/^4614 


8. M-DRIVE. As close os you can come to the solid-state 
disk drive: M-DRIVE runs IEEE 696/S-100 RAM under CP/M 
2.2 , sa that the memory appears identical to a disk drive- but 
there are no mechanical delays to slow you down. Requires 6 
MHz CPU 6085/86, Disk 1, and System Support 1. Package 
includes RAM and M-DRIVE software. Return CompuPro CP/M 
disk for modification and (if applicable) 5 MHz CPU 8065/66 for 
6 MHz upgrade, 126K M-DRIVE: $1590 A/T? 256K M-DRIVE: 
$3100 A/T, 

9. INTERFACERS, Interfacer 1* two R5-232 serial ports, 
with full handshaking and independently selectable Baud 
rotes; $199 Unkit, $249 A/T, $324 CSC. 

Interfacer % three full duplex parallel ports and one serial 
port containing ail the features of on Interfacer 1 serial port; 
$199 Unkit, $249 A/T, $324 CSC. 

Interfocer 3-5i five R5-232 serial ports <2 sync/osync 3 
async) with full handshaking, software programmable Baud 
rates, and many other convenience features; $599 A/T, $699 
CSC. Interfacer 3-6i similar to Interfacer 3-5, with eight full R5- 
232 serial ports < 2 sync / a sync f 6 async); $ 699 A/T, $ 649 CSC. 

10. ULTRA HIGH-SPEED MOTHERBOARDS, With all 

edge connectors, Faraday shielding, extensive bypassing, 
and active termination. 6 slots $140 A/T, $190 CSC? 12 slots 
$175 A/T, $240 CSC; 20 slats $265 A/T, $340 CSC. 

A A , DOCUMENTATION, User manuals are available for all 
products. Interfacer 3, $10: Disk Controller, $25: System 
Support 1 $20; most others, $5. Also available: "CompuPro 
Product User Manuals: 1975-1980". This 250+ page book 
includes data on all older God bout/ CompuPro products, as 
well os many newer prodcuts such as the Spectrum Color Gra¬ 
phics board. Interfacers 1 and 2, CPU 6085/88, mother¬ 
boards, CPUZ f ond more. $20 plus shipping. 

12, 5UPER5IXTEEN SPECIAL PACKAGE, This specially- 

priced package includes CPU 8065/86, Disk 1 DMA floppy disk 
controller, System Support 1, Interfacer 1, 128K of stotic 
RAM, CP/M 2.2, CP/M-86, four cables (three Interfacer cables 
plus one disk coble), and complete documentation—all for 
$3,495. (For CSC boards, add $600 to the package price.) 
If you're ready for advanced computing, this is the package for 
you. 


Most CompuPro products ore available in Unkit form. Assembled/ 1 Tested 
(A/D or qualified under the CSC high-re(iability program (200 hour burn-in, 
more). Note: Unkits ore not Intended for novices, as debugging may be re¬ 
quired due to problems such as 1C Infant mortality. Factory service is available 
for Unklts at a flat service charge. 


How to Order: Coll 415-562-0636 for the name of the authorized CompuPro 
sales center nearest you. or for placing factory direct 
VI 5A® /Mastercard® orders. Prices shown do not include tax. shipping 
cha rge s. or deo I er ins eqI la cion / suppart servi ces (if op plicob I e). 

’LEGAL CORNER: Z-80 is a register CrOdetnCirh of Zilog CP/M li 0 regiSM?nt*J tradeWjrh of Dig»tdl We- 
secKch OMlS is a tradem-idrls nf Phase 1 
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Book Reviews 


AIM 65 
Laboratory 
Manual and 
Study Guide 

Leo J Scanlon 
John Wifey and Sons Inc 
Somerset NJ, 1981 
179 pages, softcover 
$7*95 


Reviewed by 
Bob Katz 
248 E 90 St #3B 
New York NY 10028 

The AIM 65 Laboratory 
Manual and Study Guide is 
designed to provide an inex¬ 
pensive but effective means 
for high schools, vocational 
schools, and colleges to im¬ 
plement a microprocessor 
computer lab. It is a good in¬ 
troduction to machine- 
language software tech¬ 
niques* 

The manual is designed 
only for use with the 
Rockwell AIM 65 computer; 
the monitor commands will 
not work with other com¬ 
puters* However, students 
who master this manual 
should be able to program 
fluently in 6502 machine 
language and in a dialect of a 
popular 6502 assembly 
language. 

A vocational school that 
trains computer service 
technicians would be 
especially interested in the 
AIM 65 course. People who 
repair hardware must also 
understand software on the 
machine-language level. For 
example, they should be able 
to read and write bytes to 
and from a suspect output 
port and make checks with a 
logic analyzer to see if the 
hardware is at fault. 

In my experience, half of 
all hardware problems are 
due to bad connections. After 
eliminating these, only 20 
percent or so are related to 


bad components. I believe, 
however, that more than 90 
percent of all service prob¬ 
lems are actually software 
problems. Remember GIGO 
(garbage in, garbage out)? 
Practice work with the AIM 
65 should educate students in 
the complexities—and the 
pitfalls—of software writing. 
They will certainly have 
more sympathy for future 
clients who call for repairs, 
only to discover that the 
problem lies in the software. 

Most computer-repair 
schools have a digital logic 
course or lab in transistor- 
transis tor logic and com- 
plementary metal-oxide 
semiconductor devices, a 
Boolean algebra course, and 
a basic electronics course* 
Ultimately, a microprocessor 
computer lab would com¬ 
plete the program. 

The AIM 65 is a single¬ 
board computer built by 
Rockwell International and is 
a refinement and extension of 
the popular KIM computer, 
which was developed by 
MOS Technology (now 
Commodore). But the AIM 
has some "big-gun"' features 
that successfully emulate 
those of larger systems to 
give computer students a 
taste of the "real world." 

The AIM 65 includes an 
on-board, 20-column thermal 
printer, a companion 
20-character light-emit ting- 
diode display, a full-size 
typewriter keyboard, a very- 
interactive monitor and text 
editor, 20 input/output 
ports, and up to 4 K bytes of 
RAM on board* BASIC and 
the two-pass assembler are 
also ROM options. A 
number of cottage industries 
have sprouted to provide pe¬ 
ripheral support for the ubiq- 
uitous single-board com¬ 
puter; therefore, a school 
could easily expand one or 
more laboratory stations to 
include an RS-232 interface, 
64 K bytes (or more) of 


memory, DOS (disk operat¬ 
ing system), and more. 

Leo J Scanlon is documen¬ 
tation manager for Rockwell 
International. Scanlon's 
writing style is always clear, 
yet pleasantly conversational 
in tone. In 6502 Software 
Design, Scanlon wrote in an 
analytical manner for the 
serious reader who can 
handle large amounts of 
abstract material. I did 
manage to learn the 6502 
language and concepts from 
Software Design before pur¬ 
chasing or even using my first 
computer* Most people, 
however, are uncomfortable 
with learning in such an 
abstract manner* 

AIM 65 takes another 
approach. It was written for 
those who need the feedback 
that comes from the tactile 
process of experimenting 
with a computer while also 
learning about it. It is an 
effective, modularized, step- 
by-step educational approach 
to using and programming a 
6502-based microcomputer. 
Students are encouraged to 
write their own programs and 
leam debugging techniques. 
Each experiment is well- 
organized, beginning with 
"object" and "pre-lab 
preparation" (reading) and 
ending with "discussion" and 
"procedure*" 

Chapter headings include: 
Getting to Know the AIM 65; 
Addition Operations; Sub¬ 
traction and Logical Opera¬ 
tions; Program Sequencing; 
Debugging Programs; 
Multiplication Operations, 
with Shift and Rotate; Divi¬ 
sion Operations; Subroutines 
and the Stack; Unordered 
Lists; Sorting Unordered 
Data; Code Conversion from 
Input; Code Conversion for 
Output; Input/Output; A 
More Powerful I/O Device, 
the R6522 VIA; Interrupts; A 
Timing Program with 
Decimal Output; The Aim 65 
Assembler. 


I've performed several of 
the experiments described by 
Scanlon and can verify that 
this lab manual works quite 
well as a self-study method. I 
recommend it to any pur¬ 
chaser of the AIM 65 com¬ 
puter, and I feel it is the best 
learning tool available for the 
novice machine-language 
programmer,® 


BYTE s Bits 


Conference 

Proceedings 

In January 1981, the Col¬ 
lege of Education at Arizona 
State University hosted a 
microcomputer conference 
that was designed to intro¬ 
duce educators and adminis¬ 
trators to the applications of 
microcomputers in the class¬ 
room. The conference pro¬ 
ceedings are now available in 
a 340-page book that includes 
more than 30 articles. Among 
the titles are "Instructional 
Techniques for Teaching 
BASIC Programming to Ele¬ 
mentary Children/' "Using 
Computers with the Blind 
and Deaf Children," "Manag¬ 
ing Instruction with a 
Micro," The Challenge of 
the 1980 s: Computer Liter¬ 
acy," and "Microcomputers 
in High School Physics." 

The proceedings are avail¬ 
able for $10 from Dr Gary 
Bitter, Arizona State Univer¬ 
sity, Payne B203, Tempe AZ 
85287.■ 
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Z4J9 ZENITH DATA SYSTEM 

This stand alone micro computer 
simplifies operation and installation. 
With the wide range of CP/M TM 
Software available this is the ideal 
small business computer. 

2-90 CPU/2 Serial Ports - Built-in 
12” Terminal. 

Z-89 43K RAM/one 5” 100K Drive 
$2,140.00 

Z9064K RAM/one 5" 2G0K Drive 
$ Call $ 


QUME SPRINT 9/35 

The QUME Sprint “9” Series Printer has broken 

the price performance barrier. 

Letter quality - KSR 35 CPS - Serial RS232 - 
Daisywheel. 

$1,795.00 


TELEVIDEO SYSTEM I 

The System I is the state-of-the-art, 
single user system designed for 
reliable performance. Pro¬ 
grammable in BASIC, COBOL, P/L 
and you will be able to transport 
your software to larger systems. 
One Televideo 910 CRT Dual 5-1/4" 
Floppy Drives 1 MG on Floppy - 
includes CP/M 2,2 and more! M 

$2,995.00 


PRINTERS 


C.R.T.S. 


ACCESSORIES 


• Your Order Processed 
Immediately 


MOST COMPETITIVE PRICES ANYWHERE! 

SAVE ON ALL YOUR COMPUTER NEEDS WITH 

MID-AMERICA MICRO MART, INC. 


• ORDER TOLL FREE 
(800) 323-5338 
In Illinois Call Collect 
(312)498-5099 


• All Merchandising Includes 
Full Factory Warranty 

• Dealer Inquiries Invited 


QUME 

SPRINT "9" SERIES - Serial RS232 
9/45 ltd. 45 CPS ■ Word processing 
letter quality Si ,995.00 
Full Panel Option $150.00 

Memory Option $150.00 

Bi-Directional Tractor $190.00 


NEC 

55/7710 1 R/O 55 CPS Serial $2,193.00 
55/7730-1 R/O 55 CPS Parallel $2,195.00 
55/7720-1 KSR 5S CPS Serial $2,449.00 


ANADEX 

High Resolution 200 CPS 

DP9000 $1,225.00 

DP9501 $1,299.00 

QKIDATA 
MICROLINE SERIES 
80 Friction & Pin Feed $ Call 

82A $ Call 

83A $ Call 


VDT-100 

The brilliant CRT $1,095.00 

+ Can be programmed from the key¬ 
board to emulate many terminals 

* Real lime clock 

* Detached keyboard 

* Emulates the AOM-31, VT-52, TS-1 
+ VT 100 optional 

AMPEX 

With detachable keyboard. 

* Full featured video terminal 

* Display 24 lines/25th status line 

* 2 pages display memory 

* Green screen 

Dialog 30 $949.00 

Dialog 30 $549.00 

ADDS 

it Detached keyboard 

* Programmable function keys 

* 2 postion lift screen 


Viewpoint Z g^ |TH 

S569.00 

Z ' 19 TELEVIDEO 

$749,00 

910 

$569.00 

912 C 

£659.00 

920 C 

£729.00 

950 Green Screen 

$949.00 


ATI Cut Sheet Feeder fits 
most printers. Feeds 8-1/2” 
xTT paper, single sheets 

$1,195.00 

QUME Datatrack 3'' drives- 
Double Sided/Double 
Density 

2 for 

SS49.00 

$1,049.00 

Data Irak 5-1/4” 

2 for 

$325.00 

$599.00 

U S. ROBOTICS Phone link 
accoustic MODEM — 300 
Baud, OrigJAns- Sell-test 
RS232 - Halt/Full Duplex 

$179,00 

Universal Printer Stand 

£99.00 

16K Memory Boards, 
last or slow 

2 tor 

$149.00 

$250,00 

Athana Diskettes Single 
Sided/Single Density - 
Box of 10 

$39,00 


TO ORDER: CALL TOLL FREE (800) 323-5336 — In Illinois Call Collect (312)493-5099. Master Charge and Visa accepted. 
Prices do not include shipping. For fast delivery send certified check, money order, or bank wire transfer Allow 10 days for 
personal checks to clear. Prices subject to change without notice. Please call for latest prices. Prices include 2% cash dis¬ 
count Illinois residents include sales tax. 


MID-AMERICA 
MICRO MART, INC. 



Suite 304 

121 S. Wilke Road 

Arlington Heights, Illinois 60005 
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Color Computer from A to D 

Make Your Color Computer "See" 
and "Feel" Better 


The Radio Shack Color Computer 
has an amazing amount of circuitry 
built into it for the price. One of its 
most interesting features is the joy¬ 
stick interface, which allows you to 
control the screen cursor position by 
the use of two joysticks. Actually, 
this use of the joystick is one of the 
most mundane applications of the 
built-in analog-to-digital (A/D) cir¬ 
cuitry, How would you like to use the 
joystick inputs for reading in tem¬ 
perature, intensity of light in a room, 
or other real-world physical quan¬ 
tities? And do it with only a few addi¬ 
tional inexpensive components? How 


First in a series 


William Barden Jr 
23122 Orsola 
Mission Viejo CA 92692 


would you like to have four channels 
of data coming into the Color Com¬ 
puter, making it a data-acquisition 
system for storing and processing 
real-world data? 

In this article I'll show you how to 
accomplish all of these things. The 
Color Computer hardware that han¬ 
dles the joystick inputs, the software 
that drives the input electronics, and 


the implementation of real-world in¬ 
puts will all be investigated. I For 
background information on the Color 
Computer's circuitry , see Tim Ahrens 
et ai r if What's Inside Radio Shack's 
Color Computer?" March 1981 
BYTE, p. 90 J 

Joystick Circuitry 

First, a look at the hardware. 
Figure 1 shows a block diagram of the 
Color Computer joystick circuitry. 
Two joysticks, each having an X and 
a Y channel, connect to a data selec¬ 
tor that selects one of the four chan¬ 
nels, The output of the selected chan¬ 
nel goes to a comparator. 

The second input to the compara¬ 
tor is a software-controlled reference 
voltage , This voltage comes from a 
digital-to-analog converter (DAC) 
driven by six programmable data 
lines. (Yes, that's "digital-to-analog," 
even though the subject of this article 
is analog-to-digitaL Til explain why 
the DAC is needed later on,) The data 
lines come from a peripheral interface 
adapter (PIA). 

The output from the comparator 
goes to one input line of a second 
PIA. A more detailed diagram of the 
electronics is shown in figure 2. Parts 
placement on this diagram corre¬ 
sponds to the functional blocks of 
figure 1 , Ill refer to figure 2 in the fol- 


This is the first article of a series 
devoted to Radio Shack computers: 
TRS-80 Model /, Model III , and the 
newest member of the Tandy family t 
the Color Computer. The emphasis 
will be on using the Radio Shack sys¬ 
tems to interface to the real world. In 
some cases , special-purpose hardware 
that connects to the computer input/ 
output ports will be used; in other 
cases , no special hardware will be re¬ 
quired, because the computer systems 
provide everything necessary. 

In generala systems approach to 
the problem of interfacing will be used , 
Too often the advocates of hardware 
and software are separated by a wide 
gulf. Weve all seen implementations in 

a computer system where an applica- 

_ I _ 


tions problem is solved by interfacing a 
custom-designed device that uses 315 
integrated circuits; in this case , one 
suspects the designer has a strong hard¬ 
ware background. Conversely , there s 
the implementation where everything 
is 'software-driven" in a 2000-instruc- 
tion , han d-coded ( m ach ine-language 
program using a single computer in¬ 
put/ output line; the designer here is 
obviously from the software clan. HI 
attempt to take a middle road , After 
all r the important point is that a com¬ 
puter system can be used to accomplish 
some pretty spectacular real-world 
things; I'll show how to do this in the 
most efficient fashion possible , using a 
balance of hardware and software 

techniques. 

_ 
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TYPE-W-TALK IS T.N.T. 

The exciting text-to-speech synthesizer 
that has every computer talking. 


Unlimited vocabulary 
Built-in text-to-speech 
algorithm 

70 to 100 bits-per-second 
speech synthesizer 

ype-'N-TaIk!“ an important technological 
id vance from Votrax, enables your com- 
inter to talk to yon simply and clearly — 
nth an unlimited vocabulary. Yon can 
•njoy the many features of Type-'N-Talk," 
le new text-to-speech synthesizer, for 
nst $375.00. 

fou operate Type-'N-Talk'^by simply typ- 
ng English text and a talk command, 
four typewritten words are automatically 
ranslated into electronic speech by the 
ystem's microprocessor-based text-to- 
peech algorithm. 

rhe endless uses oi 
ipeech synthesis. 

ype-'N-Talk rM adds a whole new world of 
peaking roles to your computer. Yon can 
>rogram verbal reminders to prompt you 
hrough a complex routine and make your 
:ompnter announce events. In teaching, 
he computer with Type-'N-Talk "can 
ictually tell students when they're right 
n wrong — even praise a correct answer. 
\nd of course, Type-'N-Talk "is great fun 
or computer games. Your games come to 
lie with spoken threats of danger, re¬ 
minders, and praise. Now all computers 
;an speak. Make yours one of the first. 



English text is automatically translated 
mto electronically synthesized speech 
with Type-'N-Talk!" ASCII code from 
pour computer's keyboard is fed to 
Type-'N-Talk "through an RS 232C inter¬ 
lace to generate synthesized speech. 

Just enter English text and hear the verbal 


response (electronic speech) through your 
audio loud speaker. For example: simply 
type the ASCII characters representing 
"h-e-M-o" to generate the spoken 
word "hello." 

TYPE - ’IV-TAEK has its 
own memory . 

Type-Ttf-Talk'"has its own built-in micro¬ 
processor and a 750 character buffer to hold 
the words you've typed. Even the smallest 
computer can execute programs and speak 
simultaneously. Type-Ti-Talk'"doesn't have 
to use your host computer's memory, or tie it 
up with time-consuming text translation. 

Data switching capability 
allows for ONLINE usage. 

Place Type-'N-Talk* between a computer 
or modem and a terminal. Type-'N-Talk* 
can speak all data sent to the terminal 
while online with a computer. Information 
randomly accessed from a data base can 
be verbalized. Using the Type-'N-Talk 1 " 
data switching capability, the unit can be 
"de-selected" while data is sent to the ter¬ 
minal and vice-versa — permitting speech 
and visual data to be independently sent 
on a single data channel. 

Selectable features make 
interfacing versatile. 

Type-'N-Talk "can be interfaced in several 
ways using special control characters. 
Connect it directly to a computer's serial 
interface. Then a terminal, line printer, or 
additional Type-'N-Talk" units can be 
connected to the first Type-'N-Talk T 
eliminating the need for additional 
RS-232C ports on your computer. 

Using unit assignment codes, multiple 
Type-'N-Talk ’"units can be daisy-chained. 
Unit addressing codes allow independent 
control of Type-'N-Talk™units and 
your printer. 


Look what you get for $375.00. 
TYPE-’N-TALK comes with: 

* Text-to-speech algorithm 

* A one-watt audio amplifier 

* SC-01 speech synthesizer chip (data 
rate: 70 to 100 bits per second) 

* 750 character buffer 

* Data switching capability 

* Selectable data modes for versatile 
interfacing 

* Baud rate (75-9600) 

* Data echo of ASCII characters 

* Phoneme access modes 

* RS 232C interface 

* Complete programming and installation 
instructions 

The Votrax Type-'N-Talk" is one of the 
easiest-to-prog ram speech synthesizers on 
the market. It uses the least amount of 
memory and it gives you the most flexible 
vocabulary available anywhere. 


Order now. Toll free. 

I 

■ 


■ 

I 

■ 


Call the toll-free number below to 
order or request additional infor¬ 
mation, MasterCard or Visa 
accepted. Charge to your credit 
card or send a check for $375.00 
plus $4.00 delivery. Add 4% sales 
tax in Michigan, 

To order call toll frees 

1-800-521-1350. 

For product information call! 
1 - 313 - 588-0341 


I 

R 



NCWy yOU'RETALKING. 

500 Stephenson Highway; Troy, MI 48084 
(313) 588-0341 

Type- f N-Talk 1w is covered by a limited warranty. 
Write Vslrai lor a Iree copy. 






256K Byte/128K Word Dynamic Memory 


B810/A RAM 

* Byte or Word width operation 

* Extended Addressing or 
Port Selection in 64K banks 

"150 ns Access, 270 ns Cycle 
• Full DMA capability 
with true transparent refresh 

* Z80 and Z800G systems 

only to 6 MHz 
"AMD Dynamic Memory 
Controller 

tEXTENDED INTRODUCTORY PRICE 

$1249 

A&T with 1 year warranty. 

$1560.95 Retail. 



64K Byte/32K Word Ultra-Fast Static Memory 


B880 RAM 

* Byte or Word width operation 
• Extended Addressing or 
Port Selection 
* Access and Cycle 
time less than 85 ns 

• Byte Parity option 

* High-speed bipolar 
memory mapping ROM 

(parity option shown) 
tEXTENDED INTRODUCTORY PRICE 

$995 

A&T with 1 year warranty. 

$1295 Retail. 



tRxuorti priaAM-LAfta. 
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ALL AB DIGITAL DESIGN LABS memory products meet IEEE 696 standards, 
tIntroductory Prices valid for purchase orders placed on or before December 3L limit' 100 units. 
Z80 and Z8000 are registered trademarks of Zilog Corporation, 


B810/B RAM 

* Byte or Word width operation 

* Extended Addressing or Port 

Selection in I6K increments 

* 150 ns Access, 270 ns Cycle 
- Precise Memory Timing Module 

designed by 
Engineered Components 
Corporation 
for the B810/B 

* Byte Parity option 

* High-speed bipolar 
memory mapping ROM 

• AMD Dynamic Memory Controller 
• Full DMA capability with 
Intelligent Refresh™ 

(parity option ICs not shown) 
fEXTENDED INTRODUCTORY PRICE 

$1249 

A&T with 1 year warranty. f!595 Retail, 


256K Byte/128K Word Dynamic Memory 

































THE INTELLIGENT 
MEMORIES from 
AB DIGITAL 


Since their introduction, AB Digital's 256K Dynamic 
RAM and 64K Ultra-Fast Static RAM have become the 
fastest .selling memory products in the history of the 
industry. Some of the reasons are obvious- Our memory 
products are designed to present the highest density 
possible and to be, quite simply, the most cost-effective 
memory product available. We were first in the industry 
to present a real 256K RAM, and our B88Q Ultra-Fast 
Static RAM offers many more features than any other 
64K Static board at a very competitive price. But there 
are other reasons as well. 

* Multi-layer boards, with full interior ground and 
power planes, providing noiseless operation. Ail circuit 
traces are on exterior planes for easy access. 

* Quality- All AB Digital boards are manufactured 
with high-reliability screw machine contact sockets. All 
ICs are prime-grade, purchased directly from the 
manufacturer. Workmanship Standards per 
MIL-STD-454E. Quality Standards meet or exceed 
MIL-I-452G8 for all assembly. Packaging Standards per 
MIL-81705 Type II, Electro static free. 100% AQL 
inspection with a minimum of 22 hours of burnin at 
elevated temperatures. (Widated Boards undergo 100% 


dynamic testing in environmental test chambers cycled 
from 0 Q C to 80°C J and for NASA-spec, we can cycle as 
short as Vz hour!). 

* Intelligence. AB Digital memory products have 
built-in intelligence, enabling them to be the first truly 
universal 3-100 memory cards, working with all known 
current operating systems and capable of operating with 
any future development. 

* Obsolescence Protection- Our standard warranty 
of one full year (two years for Vilidateti Boards) entitles 
the registered owner to exchange his board for any new 
major-level revision release, for a maximum of 15% of 
the original purchase price — and the new board will 
retain the full warranty" period. In a volatile, 
revolutionary" field tike ours, thats an important 
protection, 

AB DIGITAL DESIGN IABS -THE[NTELLIGENT MEMORY CHOICE 

AB DIGITAL DESIGN TABS products are available through California Digital 
(toll-free order* only 800-421-5041) and other One distributor*. OEM users may 
buy direct. Specification sheets on request. Manuals may be purchased separately 
for $25.00 each, refundable on order, 

Circle 1 on inquiry card. 



Digital Design Labs 

engineered for excellence 

lOQ Cuyama Road Shell Beach, CA Q344Q 

(805)773-1731 





PI A 

Figure 1: Color Computer joystick circuitry , block diagram. 



MULTIPROGRAMMER 


Standard Features 

• RS232 Serial Port -! 


Standard 

Formats 

• 4 75 K RAM (Expandable) 

• Device Read, Compare & Verify 

• Editing & Special Functions 

• Less Than $1,500 for Programmer, 
Module and Adapter 

• Attractive OEM Prices 


COMPUTER SYSTEMS CORPORATION 

. r . 

100 E. Linton BFvd 

Delray Beach, Fte 33444 Phone (30&J 272-2051 


REP AREAS AVAILABLE 


KITS AV* ilABLB 

PROGRAMS 
OVER 100 
POPULAR 
PROMS & 
EPROMS 


SYSTEM-10 


lowing discussion and explain some 
of the parts for you software types. 

Joysticks , The joysticks are simply 
variable resistors, or potentiometers, 
as shown in figure 3. Move the joy¬ 
stick control in the up-down direction 
only, and the Y potentiometer wiper 
moves across the potentiometer, 
varying the resistance from 0 to 
100,000 ohms (G). Move the joystick 
control in the right-left direction 
only, and the X potentiometer wiper 
varies the resistance from 0 to 
100,000 0. Every position of the joy¬ 
stick can be translated into X and Y 
coordinates, with resulting X and Y 
positions and corresponding resis¬ 
tance values. 

Because both potentiometers are 
connected between +5 volts (V)— 
from the Color Computer—and 
ground, the voltage output to the X 
and Y channels varies between ap¬ 
proximately 0 V (up or left position) 
and +5 V (down or right position)* 
A switch on each joystick connects 
another input pin {pin 4) to ground 
when it is pressed. 

Data Selector . The MC14529 is an 
analog switch. This device selects 
one of four input channels and routes 
it to the output W. The signal is not 
otherwise processed as it passes to the 
LM339 comparator, so the voltage in¬ 
put from one of the channels is fed 
unchanged to the LM339 positive ( + 
or noninverting) input. 

The selection of the channel is 
determined by two select lines, SEL1 
and SEL2. These lines are outputs 
from the second 6821 PI A. Ill discuss 
the PIAs in a moment, but for now, 
simply note that you can select one of 
the four channels easily by changing 
SEL1/SEL2 to 00, 01, 10, or 11, 

The Comparator , The LM339 is a 
common device that compares two 
voltage inputs. The inputs are two 
DC levels which can vary from 0 V to 
some positive voltage. The output is 
either on or off. In this case, the two 
inputs will vary from 0 to +5 V (ap¬ 
proximately), and the output will be 
either 0 V (+ input greater than — 
input) or +5 V (+ input less than — 
input). The output, then, represents a 
binary 0 or 1 and reflects the com¬ 
parison of a joystick voltage and a se¬ 
cond input called CASSOUT, 
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SEL2 


LEFT 

JOYSTICK 

PLUG 


RIGHT 

JOYSTICK 

PLUG 



+ 5V 


IK 


JOY IN 


324K 
-VvV— 

16 ? K 
-JWV- 

BOSK 

40.2K 

-WV— 

20 K 

10K 

“Wv— 


+ SV 



ADDRESS 
$ FFOO 


6S21 



ADDRESS 
$ FF03 
$FF01 



Figure 2: Defatted joystick circuitry (parts placement cor¬ 
responds to that in figure 1). 



THERMOMETER 


COMPLI 


FTWARE 


board timer. 

• Up to 7 boards with 14 
probes in one Apple*. 

• - SS°C to f 25°C range, 
0.4° accuracy over most of 
range. 

• Requires 48 K Apple* 
with Applesoft* and disk. 

$ 260.00 

If your dealer doesn't 
have it, call or write us at 
dept. A 


• Display temperature, 
maximum, minimum and 
difference. 

• Sound alarm for over/ 
under temperature, 

• Store data on disk or 
printer automatically. 

• Display time with on- 

Strawberry "free Computers 

949 Cascade Drive 
Sunnyvale, Ca. 9+087 /y^\ A 
1+00! 736-3003 t J 


r T.M of AppifrCumpbitei 1 . 17 m. 
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Circle 13 on inquiry card. 
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BRAINS-MAINFRAMES 


SUPERBRAINS 



SUPERBRAIN QO 64K 

List $3995 only $2949 



NORTH STARS 

MINICOMPUTER 
PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 
GRAPHICS + CP/M 
LIST $3999 

ONLY $2999 


Z-89 48K 
List $2895 only $2099 

ADVANTAGE 



MONITOR GREEN PHOSPHOR S118 


TERMINALS Z-19 $718 

INTERTUBE III .m, $725 



EPSON 

MX70 GRAPHICS 299 
MX80 FT 598 

MX-80 474 

MX-100 749 


ANADEX9501 15" WIDE PRINTER 1290 

NEC LETTER DUAL FRICTION & TRAC. CALL 
DIP-81 395 

DIP-84 FT GRAPHICS 595 

STARWRITER LETTER QUAL FT 1824 

MALIBU 200 DUAL MODE 2577 

QANTEX PRINTER 1195 


JR 400 COMPUTER LIST 399 ONLY 340 
OTARI 800 COMPUTER 1080 799 

* WONDERFUL GAMES-EDUCATION 
RCA-COSMAC VP-711 199 

GAMES-BASIC-PROG RAMS-MUSIC 
GUIDED SATELLITE TO SATURN 


TARBELL’S Empire I, II, & III have two 8 ” 
disk drives. The I Is single sided, the II is double 
sided, and the Empire III has one of the floppies 
replaced by an 8 -Megabyte Hard Disk. FREE BUSI¬ 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 

CALIFORNIA COMPUTER 2200A 

$2195 ONLY $1795 Z80, 64K, I/O, DMA Disk 
controller + CP/M.p ower f U | 4 |_ ow p r j Ce . 

Model 300-1A is the larger system: 2.4 Mb 8 ”, 
Z80, 64K, and optional OASIS, CP/M, or MP/M op¬ 
erating system. LIST $5695 ONLY $4995 

MORROW DESIGNS Decision 1 

features UNIX plus CP/M. Multi user & Multi pro¬ 
cessing, 4 to 6 Mhz Z80, and optional Floating 
Point Processor, or Hard Disk 26Mb. A very 
powerful system at a saving. 
LIST $1725 ONLY $1349 

GODBOUT COMPUPRO Big 8: 

6 MHz Z80, DMA Disk Controller, 32K fasr static 
RAM, Interfacer 1 I/O board, + CP/M. LIST $1995 
ONLY $-1595 

Super Sixteen 8085/8088 is the fastest combo 
8-16 CPU. LIST $3495 ONLY $2795 

SYSTEMS GROUP System 2812 

runs CP/M or OASIS. Supports single user & multi¬ 
user & multi task; Up to 5 megabytes with 8 ” 
drives optional 10 -megabyte hard disk. 
LIST $5035 ONLY $3994 

SEATTLE’S IB bit COMPUTER is here! 8 MHz 
8086 CPU the fastest S-100 computer! 128K Static 
RAM, DD Disk Controller, 22-slot Main Frame, 
86 -DOS. #2 128K LIST $4185 

ONLY $3349 #1 As above but 64K 

LIST $3190 ONLY $2649 

MicroFrame—MainFrame by TEI—The perfect 

starting point for your Special Computer. IEEE 

S- 100 . Constant Voltage Transformer! 

12-Slot List $685 Only $614 

22 -Slot 825 742 

COMPUPRO—Godbout 20 -Slot Mainframe. 

Desktop 825 674 

Constant Voltage Trnasformer! 


WE SELL GOOD HARDWARE 


WE SELL GOOD SOFTWARE 


square 

American [a] Computers 

919-889*4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 
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LOWEST PRICE 


NORTH STAR 

North Star Horizon 2 

2-5% Disk Drives 
64K Double Den 
Factory assem. & tested 
Factory guaranteed 
List $4195 

only $2875 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED 

LIST 

ONLY 

HORIZON-2-64K-DOUBLE DEN 

$3695 

$2625 

HORIZON-2-32K-QUAD DENSITY 

$3995 

$2799 

HORIZON-2-64K-QUAD 

$4495 

$3150 

HORIZON-1-64K-0-HD5 

$6695 

$4685 

HORIZON RAM ASSM 48K 

= $679 

64K =$679 

HORIZON DISK DRIVE SALE 

SAVE 

$445 

ENGLISH TO BASIC TRANSLATOR 

$99 

NORTH STAR HARD DISK 18 Mb 

$5375 

$3869 

NORTH STAR TIME SHARING MULTI-USER 

CALL 

ZBASIC 2 TO 5 TIMES FASTER! 


$350 

SECRETARY WORD PROCESSOR 


$99 

WORDSTAR WORD PROCESSOR 


$318 

FLOATING POINT BOARD 

$399 

$319 

OASIS MULTI-USER SOFTWARE 

SAVE 

CALL 

CP/M FOR N* Extra features 

$230 

$220 

MICRO MIKE SOFTWARE 

SAVE 

CALL 

MICRO DISK SYSTEM DD 

$899 

$799 

UCSD PASCAL 11.0 

$199 

$159 

EXTRA PRECISION BASIC 


$50 

NORTH WORD 

$399 

$299 

MAILMANAGER 

$299 

$224 

INFOMANAGER 

$499 

$374 

GENERAL LEDGER 

$999 

$749 

ACCOUNTS RECEIVABLE 

$599 

$449 

ACCOUNTS PAYABLE 

$599 

$449 

INVENTORY 

$999 

$749 

ORDER ENTRY 

$999 

$749 



BEST QUALITY 

InterSystems 

ITHACA INTERSYSTEMS 2A 



Z-60A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O—with Interrupts 
FDCIi Disk Controller 
20 slot motherboard 


LIST $3795 ONLY $2839 


PASCAUZ + THE FASTEST PASCAL $375 


LIST ONLY 


PASCAL SYSTEM 128K 2 DRIVES $7295 

CACHE BIOS SYSTEM 128K2 DRIVES $6995 
CP/M SYSTEM 64K 2 DRIVES $6295 

DPS-1 MAINFRAME WITH Z80A $1795 

Z80 MACRO ASSEMBLER $125 

SPELL-PERFECT SPELLING $295 

COMPARE-UTILITY SOFTWARE $295 

INTEREDIT-TEXT EDITOR $295 


SAVE 

CALL 

SAVE 

CALL 

SAVE 

CALL 

SAVE 

CALL 


MORROW 8” DISK 


DISCUS 2D + CP/M* BOOK ONLY $848 
DISCUS 2 + 2 + CP/M* 1.2 MEGA B. $1099 

ADD DRIVES 2D = $599 2 + 2 = $795 
DISCUS 2D-DUAL + CP/M* ONLY $1388 
FREE MICROSOFT BASIC FROM MORROW WITH 
DISCUS SYSTEM OR HARD DISK 


MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4495 ONLY $3395 
CP/M* IS INCLUDED! 


We are starting a nation-wide chain of franchise 
stores. Call for further information. 



SAVE ON MEMORY AND PROGRAMS 

SYSTEMS MEMORY 64K A&T $549 CORVUS HARD DISK SAVE ECOSOFT FULL ACCOUNTING 355 Which Computers am BEST? FREE 

SYSTEMS MEMORY 64K BANK 664 SSM VIDEO BRD VB3 4Mhz 412 CAT NOVATION MODEM 169 INSURED SHIPPING AT LOW RATES 

COMPUPRO 32 K STATIC 347 SPECTRUM COLOR UNKIT 269 MEMORY MERCHANT 16K 159 CALL FOR LATEST PRICES, DETAILS 

fTHACA MEMORY B/16 BIT 64K 845 EZ-CODER English to BASIC 99 WICAT 68000 16-BIT CALL WE BEAT ADVERTISED PRICES 


FACTORY GUARANTEES SCJUcITC EXPERT ADVICE 

American [j|j] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


Circle 21 on inquiry card. 


* CP/M is a registered trademark of Digital Research, Inc* 
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Digital-to-Analog Converter , Now 
for the seemingly out-of-place DAC. 
In short, it provides a mechanism for 
"guessing" the value of the currently 
selected joystick channel. You might 
think of it as a guess-my-number af¬ 
fair. 

The six buffers of the MC14050B 
and the resistor network make up the 
DAC. The DAC takes the six lines 
labeled PA7 through PA2 and con¬ 
verts the binary values of 000000 
through 111111 into corresponding 
voltages of 0 to 4-5 V DC. Because 64 
separate values are represented over 
this range (111111 is 63), the voltages 
represented will be in steps of % 4 V 
(approximately)—0 V, % 4 V, l % 4 V, 
l5 / 64 V, ... up to V (5 V). 

The method used for this conver¬ 
sion is a voltage-divider resistor net¬ 
work, where each resistor produces a 


weighted voltage. The output of each 
MC14050B buffer is either 0 or +5 V 
(approximately). If the buffer output 
is 0 V, the resistor associated with the 
buffer can be considered to be at 
ground; if the output is +5 V, the 
resistor can be considered to be at 
+ 5 V. The resulting resistor network 
for a typical configuration is shown 
in figure 4, The output voltage is the 
total voltage from ground to the out¬ 
put point. Table 1 shows approxi¬ 
mate output voltages for the range of 
input values. 

The PIA . The PIA is Motorola's pe¬ 
ripheral interface adapter, basically a 
20-line device in which most lines can 
be programmed as inputs or outputs. 
In the standard Color Computer con¬ 
figuration, PIA lines feeding the DAC 
are assigned hexadecimal address 
$FF20; PIA lines selecting the channel 


button 

SWITCH 



Figure 3; Joystick electronics; the joysticks are relatively simple devices , 


of the data selector are assigned hexa¬ 
decimal address $FFG1; and the PIA 
line for JOYIN is assigned hexadeci¬ 
mal address $FF0Q. [Editor s note: 
Following 6809 competitions, all hexa¬ 
decimal values are prefixed with 
Other lines are involved with the 
PIAs—lines to read the keyboard, 
lines to handle RS-232 communica¬ 
tion, and so forth—but the lines per¬ 
taining to the joystick inputs are the 
only ones shown in figure 5, 

Each set of lines is memory- 
mapped in the Color Computer; us¬ 
ing BASIC's tools, a PEEK at 65280 
can be used to read the JOYIN bit, 
while a POKE to 65312 will output a 
value to the DAC. 

Joystick Software 

From here on, the problem is "sim¬ 
ply a matter of programming." The 
first task is to find the X/Y position of 
either joystick. The algorithm for do¬ 
ing this is fairly simple: 

1. Select the joystick and X/Y 
channel by sending data to the 
SEL1/SEL2 lines. To select the right 
joystick and X, for example, a 0 must 
be sent to bit 3 of decimal address 
65283 and a 1 output to bit 3 of deci¬ 
mal address 65281. 

2. The input from the joystick is 
now at the + input of the com¬ 
parator. Assuming you aren't playing 
a hot game of Space Invaders, that in¬ 
put should remain relatively constant 
for some period of time, although in 
normal use it could be fluctuating 
from 0 to +5 V in l A second or less. 

3. Send a value of binary 100000 



+ 5V 



+ 5V 

a 


ft? 


665011 


3.47V 


15112*1 


ANALOG OUTPUT—' 


Figure 4: This diagram shows how a typical digital input is converted into an analog output. 
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Model I 
Model III 


Products that set Precedents 


— 


MAPPER CP/M Adaptor 

CBASIC II 

THE 

bestWORD processor 

$1000.00 VALVE $ 299 


AND 


TRADEMARKS; 

Shad, Faint.v for|>. 

* t t:J > M/DIftltal 

BASIC [l/ComplMSyifcm* 

. Pulrnilir Inc . 



















THE ONLY NAME 


YOU NEED 


TO KNOW FOR KEYED 
FILE ACCESSING IS 


MICRO B+™ 


Since 1979, MICRO B+ 
has delivered: 

• PERFORMANCE: search an in- 
dex of over 10,000 key values in 
less than one second on a floppy, 

• CONVENIENCE: no need to re¬ 
organize index fifes. 

• SUPPORT: our bug-free code is 
backed by the best programmer 
support in the industry; just call 
us to see. 

• INNOVATION: theistandmost 
complete implementation of B- 
Tree index structures for micros, 

• DOCUMENTATION that you 
can read. 


AND NOW 


FairCom has added 

• MULTI-USER support under 
MP/M for MICRO B+. 

IF YOU PROGRAM IN: 

MICROSOFT'S BASIC. COBOL, 
or FORTRAN 
DIGITAL'S PL/l-80 
CBASIC-2 
PASCAL/MT+ 


WE’VE GOT WHAT 
YOU NEED 


fOr $260. Manual alone $20. Ship¬ 
ping $4 North America, $8 else¬ 
where. 

LANGUACE C VERSION 
OF OUR B-TREE ALGORITHM 
IS AVAILABLE FOR $2600. 

FairCom 

© 1981 FairCom 

2606 Johnson Drive 
Columbia, MO 65201 
(314) 445-3304 
WE ACCEPT VISA & 
MASTERCHARGE 

mp/m & PL/i-30 are trademarks of Digital 
Research CBASIC Is a trademarkof compfier 
Systems, tnc. PASCAL /MT+ is a trademark of 
MT Micro systems. 

v___ ) 


(decimal 32, or about +2.5 V) to the 
DAC by using a POKE 65312/128. 

4. Look at the output of the com¬ 
parator by doing a PEEK (65280) and 
testing bit 7 by performing a logical 
AND with 128, If the output is a 0, 
the channel value is less than the out¬ 
put from the DAC. In this case, take 
half of the remaining range (binary 
010000, decimal 16, or about 1.38 V) 
and try again. If the output is a 1, the 
channel value Is greater than the out¬ 
put from the DAC. In this case, take 
half of the remaining range (binary 
110000, decimal 48, or 3.69 V) and 
try again. 

5. Repeat this process six times. 
Each time, take one-half the remain¬ 
ing range and try again. At the end of 
the six tries, take the value most re¬ 
cently output; it will be within 5 4* of 
the actual voltage produced by the 
joystick. 

Savvy readers will recognize this 
algorithm as our old friend the binary 
search. In this case, a binary search 
has been used to converge on the X or 
Y input voltage by successive approx¬ 
imation. To prove that this method 
does work, run the BASIC program 
shown in listing 1. This program 
zeroes in on the X channel of the right 
joystick. Move the joystick and the 
program will report back the new X 
position for each iteration. 

BASIC Joystick Commands . The 
JOYSTK command in Color BASIC 
accomplishes the same function as the 
program in listing 1. The format of 
the command is 


JOYSTK (/) 

where / is 0 for the right joystick X; 1 
for the right joystick Y; 2 for the left 
joystick X; and 3 for the left joystick 
Y. JOYSTK(O) must be executed be¬ 
fore JOYSTK(l), (2), or (3) can be re¬ 
turned. 

As with other BASIC operations, 
there is a limit to how fast JOYSTK 
can be performed. Assuming you 
want to read the X/Y coordinates of 
one joystick (see listing 2), the speed 
of operation is about 23 X/Y readings 
per second. This is not too bad but 
doesn't allow such things as smooth 
plotting of points on the screen dur¬ 
ing rapid joystick movement, as in 
listing 3. 

Machine Language. The answer to 
a faster reading of the joysticks, as 
you might suspect, is in 6809 machine 
language. Two driver subroutines in 
Color BASIC are associated with the 
joysticks: one to select the joystick 
channel and one to read all four chan¬ 
nels into four page-zero locations. 
The Select-Joystick subroutine in Col¬ 
or BASIC is at location SA9A2; the 
Read-Joystick is at $A9E0. Listings 4 
and 5 show the disassembled code; 
Tve added program commentary in a 
separate text box (see page 160). 

Other Uses for A/D Inputs 

As the foregoing discussion has 
demonstrated, a built-in set of four 
A/D channels resides in the Color 
Computer—channels in which the in¬ 
put voltage may range from 0 to 


MEMORY 

ADDRESS 


BYTE 

7 6 5 4 3 2 1 0 


$FF2G 

$FFOO 

$FF01 

$FF03 



Figure 5: The Color Computers PI As are memory-mapped. A single memory-mapped 
byte has several functions on the bit level. 
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At Hayes, we don't believe in sec¬ 
ond best. Or planned obsolescence. We 
believe in taking the state of the art to the 
limit. Our new Smartmodem, for exam¬ 
ple, is the most sophisticated 30Q-baud 
originate/answer modem you can buy. 

And yet, it is perhaps the easiesRo-use 
modem ever. 

RS-232C Compatible. Smartmodem 
lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time sharing sys¬ 
tems located anywhere in North America. 
You get fuft and half-duplex operation 
with both Touch-Tone" and pulse dialing. 

Auto-Answer/Dial /Repeat. 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone — automatical iy! 

If desired, Smartmodem will even repeat 
the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable. 

Smartmodem can be controlled using 


and you don't even need a phone! 

Status at a Glance. Seven LEDs 
indicate Smartmodem s current operating 
mode: auto-answer carrier detect, off 
hook, receive data, send data, terminal 
ready and modem ready. You re never 
left in the dark! 

Direct-Connect Design. 
Smartmodem Is FCC registered for di¬ 
rect connection to any modular phone 
jack— there’s no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro¬ 
fessional quality features. Versatile per¬ 
formance. A full two-year limited warranty. 
A suggested retail price of only $279. 

What more could you want? Per¬ 
haps the matching Hayes Stack Chrono¬ 
graph, an RS-232C compatible calendar/ 
dock system. 

Check out the Smartmodem wher¬ 
ever fine computer products are sold. 

And don t settle 

for anything less I X |L|o\«ac* 
than Hayes, ITJ ndycb 


any programming language. Over 30 dif¬ 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever¬ 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget it" for the ulti¬ 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker you can actually 
listen to your connection being made 
You'll know immediately if the line is busy 
or if you reached a wrong number- 


Smartmodem. 

The ultimate concept in modems 
is now a reality. 














+5 V DC and in which data can be 
sampled at rates of up to 2500 sam¬ 
ples per second for a single channel. 
There are many other uses for these 
channels. 

Electrical Analogs , Many physical 
quantities can be represented by an 
electrical analog of voltage, resis¬ 
tance, or current. A thermistor, for 
example, changes its resistance in ac¬ 
cordance with temperature. Certain 
types of crystals generate a voltage 
when stressed; thus, crystal micro¬ 
phones can produce an output 
voltage in step with sound input. 
Photoresistors change their resistance 
values when subjected to varying 
light intensities. 

One problem with many types of 
transducers like these is that they are 
not linear. Equal changes in the phys¬ 
ical quantity do not produce equal 
changes in the electrical property 
over a wide range. Manufacturers 
strive to maintain linearity in the de¬ 
vices, and, as a result, the transducers 
become expensive. Using the Color 
Computer A/D inputs, you can com¬ 


pletely bypass linearity problems 
because you can easily convert input 
values to the corresponding physical 
values by use of a conversion table. 
As a result, you can use many '"gar¬ 
den variety" devices for transducers. 

Another powerful aspect of the 
Color Computer is that you can do 
more than just read instantaneous in¬ 
put values. You can use the Color 
Computer as a data-acquisition de¬ 
vice, Inputs can be sampled many 
times a second and then stored in 
memory, on cassette, or on disk. You 
can retrieve the input data as often as 
required and process them in any way 
you wish. 

Following are illustrations of two 
types of real-world inputs that use the 
A/D inputs of the Color Computer, a 
light detector and a thermometer. 
You may be amazed at how simple 
this can be. 

Standard Plug , As a first step, 
make a standard plug for the A/D in¬ 
puts. The standard joystick plug is a 
5-pin DIN male plug, which Radio 
Shack sells in most stores. Be certain 


to get a "thin-walled" type; the 
thicker plastic type will not fit in the 
jack. Use any four-conductor wire, or 
four single wires, to connect to the 
DIN pins as shown in figure 6. If 
you'd like, you can add a fifth wire 
for the pushbutton switch, although 
its use is not detailed in this article, 


Listing 1: A BASIC program that ac¬ 
complishes an A/D conversion on the 
right joystick's X^coordinate . The pro¬ 
gram reads the hardware directly for the 
sake of illustration; the BASIC language 
offers a single command (JOYSTK) to do 
the same thing , as shown in listing 2. 

90 REM SELECT RIGHT. X 
100 A - PEEK(65263) 

110 A = A AND 247 
120 POKE 65283, A 
130 A - PEEK (65281) 

140 A = A AND 247 OR 4 

150 POKE 65281 r A 

160 REM SETUP VALUE, DELTA 

170 V p* 126; D - 64 

175 REM BINARY SEARCH HERE 

180 POKE 65312/V 

190 A « PEEK (65280) 

200 A = A AND 128 
210 IF A = 0 THEN V = V - D ELSE 
V = V + D 
220 D ^ D/2 

230 IF D< > 1 THEN GOTO 180 

235 REM NOW GET 6 LS BITS 

240 V = V AND 252 

250 V * V/4 

260 PRINT V 

270 GOTO 100 

Listing 2: A typical use of BASIC com¬ 
mands to read the X- and Y-coordinates of 
the right joystick . Line 130 keeps track of 
how many times the joystick has been 
read; this program obtains 23 X/Y read¬ 
ings per second , 

100 REM TYPICAL JOYSTK PROGRAM 
110 A = JOYSTK (0) 

120 PRINT JOYST K{0), JOYSTK (1) 

130 I - I + 1 
140 GOTO 120 

Listing 3: This BASIC program shows 
that the JOYSTK command is too slow to 
keep up with rapid joystick movements ; 
you cant get a smooth plot om the screen 
unless you move the stick very slowly , 

100 REM PROGRAM TO PLOT POINTS 
FROM JOYSTICK 

110 PMODE 4,1: PCLS: SCREEN 1,0 
120 PSET(JOYSTK(0) *4 ( JOYSTK( 1 )*3) 

130 GOTO 120 


BUS-TO-BUS COMMUNICATION 






with the 

P&T-488 


S-100 bus 







CP/M* 
Cromemco 
North Star 


■ Inexpensive S-100 computers can now communicate with the 
IEEE-488 instrumentation bus. The P&T-488 meets the IEEE-488 
1980 standard for controller, listener, and talker. 

■ "Canned” software allows simple communication with the 
488 bus from Basic, Pascal, and other high level languages. 

■ Special features include an interactive busmonitor program 
and a functional self-test program. 

Price for 0) P&T'488 with software, assembled and tested: $450 
(domestic price) FOB Goleta. CA. 

CP/M is a registered trademark; ol DfgiTal Research. 

PICKLES & TROUT 

P. O BOX 1206. GOLETA. CA 93116. (805) 685-4641 


ESS 


TroUT 


146 December 1981 © BYTE Publications Inc 


Circle 345 on inquiry card. 






















POWER-ONE MAKES 
DELIVERY HISTORY! 


immediate Off-the-shelf Delivery of any 
Power-One Standard D.C. Power Supply- 

Linears or Switchers. 



Power-One has once again set a new standard in 
the D.C. power sup ply Industry. This time in 
delivery! 

After months of intensive production effort, we 
now have a complete inventory of all our standard 
models - ready for immediate off-the-shelf delivery. 

it's true. Give us an order and iril be shipped 
the same day. Or any time you specify. 


In addition to our massive factory inventory 
Power-One d o, power supplies are now stocked 
by Arrow Electronics, one of the world s largest 
distributors. This means even faster service for you. 
Just order from your nearest Arrow stocking 
center, and even the shipping time will be 
minimized. 

So from this day forward, you needn't be frus¬ 
trated by suppliers who promise but can t deliver. 


POWER-ONE DELIVERS...ON TIME! 




FREE: NEW PRODUCT CATALOG AND POWER-ONE FACILITIES BROCHURE. 

pouter-one 




o.c. power supplies 


Power-One, Inc, * Power One Drive ‘Camarillo, CA 93010 - Phone: 805/484-2806 * 805/987-3891 - TWX: 910-336-1297 


Circle 348 on inquiry card. 





















Circle 97 oi> Inquiry card. 


Z8000 


MICRO PRICE lor MINI POWER 
MICRO-MINr matches Series I by IBM 
DELIVERING CURRENT ORDERS 

You cannot buy a more powerful micro: 

* Power: 1 to 32 independent users 

* Memory: directly addresses to 16 Megt 

* Mapping: efficient memory management 

* Disk: 2M to mom than 250M 

* Speed: throughput 10 times 2B0 

* Flies: simultaneous access 

* Communication; inter-user via terminals 
■ Security: all files password protected 

* Options: expandable in the field 

* 8us: Intel Multibus 7 * compatible 

* Languages: Pascal BASiC, COBOL. FORTRAN 

System 3 $7053 

This 16-bit Multibus™ computer system 
includes: 

* Z0OO1 CPU and 256K RAM 

* 8 serial I/O ports 

* T 5-slot backplane 

* Dual floppy disk drives 

* Multiuser Operating System 
Field upgrade to 16MB RAM* 

268MB of hard disk* 32 users. 

Pascal, BASIC. C. COBOL and 
FORTRAN languages. 

Call for further system specifications. 


i 


J 




AMPEX Dialogue 80 - 

Dialogue 80 fully- featured video terminal: 

• Full ASCII with numeric and edit keypads 

• Elegant case with detachable keyboard 
- Display 24 lines with 25th status line 

20 user programmable function keys 
2 pages display memory (4 optional) 

11 graphics and 21 control codes 
10 modes including block, protect, program 

• Transparent mode displays control codes 

Dialogue 80 “...**„„..$1045 

Dialogue 80’“ with phone coupler....11 94 

Applications: word processing .data entry, interac¬ 
tive programming, data base inquiry/response/ 
update, transaction processing, whether on-site 
or remote. For our system or for yours, this inter¬ 
active terminal is the perfect match. 


Prices; Prepaid or Purchase Order Net 10, 
Prices subject to change without notice. 
Warranty: 120 day minimum on all systems. 
Interfacing cables free with ail systems, 

10% down fixes price, guarantees priority. 
MasterCard and VISA cards accepted 



Is it possible to zap the power sup¬ 
ply by inadvertently connecting 
+ 5 V to ground? Not too likely, as 
the +5 V lead is connected internally 
via a 100-fl resistor, with a resultant 
current of only 50 millamperes (mA), 
so you may use the cable leads with 
impunity. 


Input 

Value 

Output 

Input 

Value 

Output 

0 

0.230 

32 

2.53 

1 

0.302 

33 

2.61 

2 

0.373 

34 

2.68 

3 

0,444 

35 

2.75 

4 

0.517 

36 

2.82 

5 

0,586 

37 

2,89 

6 

0.659 

38 

2.96 

7 

0.731 

39 

3.04 

8 

0.805 

40 

3.11 

9 

0.876 

41 

3.18 

10 

0,947 

42 

3.25 

tl 

1.01 

43 

3.32 

12 

1.09 

44 

3.40 

13 

1,16 

45 

3,47 

14 

1,23 

46 

3.54 

15 

1.30 

47 

3.61 

16 

1.38 

48 

3.69 

17 

1.45 

49 

3,76 

18 

1.52 

50 

3.83 

19 

1.59 

51 

3.90 

20 

1*67 

52 

3.98 

21 

1.74 

53 

4.05 

22 

1.61 

54 

4.12 

23 

168 

55 

4,19 

24 

1.95 

56 

4,26 

25 

2,03 

57 

4,34 

26 

2.10 

58 

4.41 

27 

2.17 

59 

4,48 

26 

2.24 

60 

4,55 

29 

2,31 

61 

4.62 

30 

2.38 

62 

4.69 

31 

2.46 

63 

4.76 


Table 1: 77?e Color Computers D/A 
circuit converts values from 0 to 63 in¬ 
to voltages from 0,230 to 4,76 V, The 
resultant voltage can then be compared 
with the voltage level from one of the 
joystick input channels. By a method 
of successive approximation r software 
can "measure 1 ' the voltage accurate to 
within V. 


A Light Detector 

The light-detector application us£s 
just two components attached to the 
right joystick X channel as shown in 
figure 7. The primary component is a 
cadmium sulfide (CdS) photocell, 
which currently costs $1.29 in Radio 
Shack stores. Its resistance is depen¬ 
dent upon the amount of light strik¬ 
ing it and varies from about 5 
megohms (Mfl) (5 million ohms) in 
complete darkness (where it was 
hard to read the ohmmeter) to about 
20 0 in direct sunlight. Some other 
readings are shown in table 2. 

Obviously, this is quite a wide 
range. For this example, the normal 
house interior settings, out of direct 
sunlight, were chosen for a program 
that would determine when the room 
was adequately lighted—a range of 
about 500 to 5000 Q. The input 
voltage V to the 0 channel is given by: 

V - R1/(R1 + RJ X 5 

where is the resistance of the 
photocell and Rl is the resistance of 
the second component (a or 
Va-watt (W) carbon resistor, which 
costs about $.25 or less). For a mid¬ 
point R* a of 2750 0, Rl should be 
2750 0. The closest standard resis¬ 
tance value of 2200 U was used in the 
example. Vary the resistance as re¬ 
quired for the light conditions you are 
testing. 

A potentiometer with the center 
and one outer pin tied together (ac¬ 
tually a rheostat) could be substituted 
for the fixed resistor to allow this cir¬ 
cuit to be used for a variety of ap¬ 
plications. (Both the fixed resistor 
and the potentiometer are available 
from Radio Shack and other elec¬ 
tronics parts stores.) 

You read ch an ne 1 0 using t he 


Condition 

Reading (ohms) 

Facing sun 

20 

Sunlit outdoors 

30 

Overcast outdoors 

50 

Shaded outdoors 

100 

Inside house, facing window 

180 

Inside house, facing interior 

830 

Artificially lighted (bright) room 

2200 

Interior of closet, swathed in old racoon coat 

5 M 

Table 2: Readings taken with the light detector. The unit is more light sensitive than 

the human eye, detecting differences where the human eye 

sees none> 
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Price 

Performance 

Reliability 


CMC IS MEETING TODAY'S 
HIGH STANDARD OF 
EXCELLENCE WITH TOSHIBA, 
CMC’S OWN SUPERFIVE, A 
5-MBYTE MICROCOMPUTER 
AND OTHER FINE PRODUCTS 


TOSHIBA 

DESKTOP 

COMPUTERS 


CMC International offers dealers the now Toshiba computer fine, 
CP/M® -based micros with lots of flexibility...your choice of one 
or two drives, either 5Vi or 8 inch. Toshiba computers come with 
C/PM, Microsoft BasicSO and CBasic® . We’re proud to offer a 
system with day-in, day-out dependability, backed by one of the 
world’s largest electronics manufacturers. And, we offer a com¬ 
prehensive dealer program including parts and module inventory, 
and prepaid freight for warranty repairs (if you ever need it). 


ALSO 0ISTMIBUT1M: 

•Corvus 
-NEC 
•Dysan 
•Epson 
•Verbatim 


♦Tendon 

♦Seagate 

•MPI 

•Superbrain 
• Comp u star 


•C.ltoh 
•MicroPro 
•Accounting Plus 
•Peachtree 
•dBase II 


t onn 64k RAM - 80x24 12 ” 9 r0Bn 

T-200 phosphor screen, complete with 
CP/M, M BasicSO and CBasIc. 
Model 1 Model 2 

1 5’A” 280k 2 5V4” 280k 

Disk Drive Disk Drives 

List *3995 List *4495 

_ 64k RAM, 80x24 12” screen, 

T-250 complete with CP/M, M BasicSO 
and CBasic. 


TOUR ST0CKIR6 DISTRIBUTOR 

A Division of Computer Marketing Corporation 


Model 3 

1 8" 1 mbyte 
Disk Drive 

List *4495 


Model 4 

2 8” Imbyte 
Disk Drive 

List *5495 


1105B Main. Suite 125 Bellevue. WA 98004 


EXCELLENT DEALER DISCOUNTS 

To Order Call Toll Free 

1-800-426-2963 

PHONE (206) 453-9777 TELEX: 152 556 SEATAC 











BASIC JOYSTK(O) command or by 
calling the joystick assembly-lan¬ 
guage subroutine. 

This light-detector circuit could be 
used for a number of things: an elec¬ 
tronic exposure meter for a dark¬ 
room, a light-level detector for artifi¬ 
cial lighting, the aiming of solar 
panels (with an output to control 
panel positioning), or burglar alarms 
(a detectable drop in output occurs as 
a person walks past the sensor). In 
my tests, the CdS photocell was sensi¬ 
tive enough to detect differences in 
clothing color and the whiteness of 
various types of paper. Many of the 
differences were not discernible by 
the human eye. 

A Thermometer 

The thermometer application also 
uses two components (shown in 
figure 8). One is a thermistor. A ther¬ 
mistor's resistance varies with am¬ 
bient temperature, A rather gross 
type of thermistor, a replacement 
television thermistor, was used for 
this application. It has a resistance of 
about 120 ft at 25 degrees Celsius (°C) 
and about 1,8 0 at 65 °C, A ther¬ 
mistor of this type has a slow 
response to temperature changes but 
is inexpensive ($2,20). Better-quality 
thermistors, over a wide range of 
resistance values, are available from 
manufacturers' representatives and 
are priced from $6 to $10. Choose one 
with a resistance in the 10-kilohm 
(kO) range to reduce the effect of the 
100-ft resistor in series with the +5 V 
pin. 

A plot of the values obtained by 
reading JOYSTK(O) is shown in figure 
9. Even with this unsophisticated 
thermistor, a temperature resolution 
of 3 to 4 degrees at lower tempera¬ 
tures was achieved. (The effect of 
100 ft resistance was less 
pronounced.) This particular ther¬ 
mistor took several seconds to res¬ 
pond to changes in temperature, 
though. It's easy to see that many in¬ 
teresting temperature applications 
could be implemented with this sim¬ 
ple circuit: measurement of liquid 
temperature, fire detection, flow 
gauges (moving fluid cools the ther¬ 
mistor), a weather station, and the 
like. 



CABLE OR OTHER (NOT CRITICAL} 


X CHANNEL {PIN 11 
Y CHANNEL ( PIN 2) 

GROUND LEAD (PIN 3) 
+ 5 VOLTS (PIN 5) 


TO COLOR 
COMPUTER 
LEFT OR RIGHT 
JOYSTICK JACK 


Figure 6: A five-pin "standard" plug , DlN-type r for connecting external devices to the 
Color Computers joystick input jack. 



* ALTERNATIVE RESISTOR 
1GK POTENTIOMETER 


Figure 7: The light detector components and connections. 



Figure 8: The thermometer detector components and connections . 
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Leading edge technology 
in hard disk systems. 



Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/M' 

2,2 operating system. 

Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin¬ 
gle supplier. 5Ya" 8," 14." Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$17,980. Cost effective systems 
that work. And keep working. 

S-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the CP/M operating 
system. Available soft¬ 
ware packages allow our 
systems to run on any 
IEEE696/S-100 Standard 
system with no hard¬ 
ware modification. 

Plus, Cromemco*** North 
Star;** Vector Graphics, 

Godbout, Dynabyte, 

ExidyT*** IMSAI, Micro- 
mation, Processor Tech¬ 
nology and California 
Computer Systems. 

Reliable systems. Morrow Designs is com¬ 
mitted to hard disk system reliability. Not 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send it back. We’ll send back 
your money. 


Experience. As of April, 1981, 
there were over fifteen hun¬ 
dred Morrow Designs hard disk 
systems successfully installed. 
In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor¬ 
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You’ll find 
Morrow’s price/megabyte/ 
performance ratio to be 
unmatched. Leadership in 
disk systems technology 
earned us leadership in 
price/performance. And 
that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our full line data sheets. 
Can't wait? Call us at (415) 
524-2101. And yes, OEM quantity prices are 
available, look to morrow for answers. 


‘CP/M is a trademark of Digital: Research. 

“Northstar is a trademark of North Star Computers, inc. 
■■'Cromemcp is a trademark of Cromemco, fnc. 

*‘**Exidy is a trademark of Exidy Corporation, 


MORROW DESIGNS 


5221 Central Avenue. Richmond. CA 94804 
(415) 524-2101 


■^1 



Circle 287 on inquiry card. 
















*CF/Af® is a registered trademark of Digital Research, Ircc. 
MmmOST ® is a registered trademark of ItleVideo Systems, Ine. 
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TeleVideo has always been 
taiu sting with new ideas, 
when it comes to small 
business computers and 
peripherals designed to 
deliver more value for 
the money. 

Now, we’d like to take 
this opportunity to in¬ 
troduce our latest new 
idea computer—the 
Model TS802. It’s 
loaded with new tech¬ 
nological benefits, and 
backed by the com¬ 
pany that streaked to 
its No. 1 position 
among independent 
suppliers of smart 
terminals by getting 
its new ideas to 
market first. 


Putting new ideas to work. 


All the newest technology 

There are two versions available to you. The 
Model TS802 computer features two 514-inch 
floppy disks for 1 Mbyte of on-line storage, a 
Z80A microprocessor, 64K of RAM memory, 
and a 4K EPROM for diagnostics. The Model 
TS802H computer has one 5 Vi-inch Win¬ 
chester disk drive for 10 Mbytes of on-line 
data storage, backed by a 500 Kbyte mini¬ 
floppy disk unit. The 802H also features the 
Z80A microprocessor, 64K of RAM memory 
and a 4K EPROM for diagnostics. 

both versions come in a handsome inte¬ 
grated workstation enclosure that conve¬ 
niently includes both the easy-to-read CRT 
display and data storage modules in a single 
desktop unit. The fully detachable keyboard 
provides an extra dimension of flexibility. 

And both computers have tliree ports: two 
RS232 serial ports for rates up to 19.2 Kilo¬ 
baud, and one unique TeleVideo RS422 net¬ 
work serial port for rates up to 800 Kilobaud. 

With the Future in Mind 
The Model TS802 computer was built to 
get the job done today... and tomorrow. Use 
it as a stand-alone computer, or hook it up 
and use it as the foundation for part of an 
expanding network when the time comes. In 
stand-alone mode our TS802 series uses the 
Cp/M* operating system. In multi-user 
mode, each TS802 station runs CP/M* under 
TeleVideo’s unique MmmOST® networking 
executive. More application software is 
available for CP/M* than any other 
operating system. 

The Model 802 computer is priced at only 
$3495. And the Model TS802H is only priced 
at $6995, And they otter new idea features 
you might have to pay $30,000 elsewhere. If 
you’re ready to get down to business, contact 
us today for more information about our 
‘New idea’ Model TS802 computers. 

TeleVideo 

TfeleVideo Systems, Ine. 

1170 Morse Ave. Sunnyvale, CA 94086 
(408) 745-7760 

800/538-7633 (toll-free outside CA) 


o ;:-V- 


Circle 411 on Inquiry card. 


CALIFORNIA Santa Ana 714/557-6095: Sunnyvale 408/745-7760 GEORGIA Atlanta 404/255-9338 
TEXAS Dallas 214/980-9978 ILLINOIS Bloomingdate 312/351-9350 
MASSACHUSETTS Boston 617/668-6891 NEW YORK/NEW JERSEY 201/267-8805 
UNITED KINGDOM tVesl End Surrey 44-9905-6464 





TEMPERATURE {“FI 

Figure 9: Readings taken with the thermometer; notice that the device is almost linear in the 80-180°F range, 


Other Applications 

Don't hesitate to try other trans¬ 
ducers with the joystick inputs. Any¬ 
thing that can resolve physical quan¬ 
tities into resistance or voltage can be 
measured by the Color Computer 
joystick inputs: 


• A small DC motor, for example, 
might be used in reverse as a gen¬ 
erator* Driven by anemometer-type 
wind cups, the motor would generate 
a voltage proportional to wind speed 
which could be applied directly 
across pin 3 (ground) and pin I (X in¬ 
put), (Some amplification by a single 


transistor might be necessary.) 

• A solar cell can be used in a similar 
fashion. Tie its output directly to pins 
1 and 3 to read voltage generated by 
sunlight striking the cell* 

•Used with a microphone and small 
amplifier, the Color Computer could 
also act as a sound detector for 



Solomon 

Series" 

Software 

The Wrtt Buuneu Deostan 


...EASY to Sell 
Because It’s... 

EASY TO SET UP 

The Solomon Series Is a family of applications 
software designed to run on a Z-BO processor with 
B4K of memory and CPIM * 2.xx. It comes with 
utility programs which allow Solomon to work on 
different terminals and printers. You can also com 
Irol what programs am located on which diskette 
or drive, allowing Solomon to be set up for 
different floppy and hard disk configurations. All 
Solomon systems utilize a single database 
managed by the MDBS* database manager so 
there is only one data file. 

EASY TO DEMONSTRATE 

A DamorntratlomTutorlal system is eve 1 1 able for 
each Solomon package. This system includes all 
the screens end reports tor that system plus a 
database with examples appropriate for demon¬ 
stration. The demonstration system Is available 
for a fraction of the coat of a full system keeping 
dealer startup costs down. 

EASY TO CUSTOMIZE 

Authorized Dealer Training Is provided which 
describes the design of Solomon and how to 
modify It. Authorized Dealers are provided with a 
Dealer Technical Manual which explains the struc¬ 
ture of Solomon and describes records and data 
items used In the database. Solomon Js written 
In the highly structured, efficient PUI-flO* 
programming language. TLB offers its Authorized 
Dealers a Source Code Subscription Service to 
provide the source code needed for customization. 


EASY TO INSTALL 

Because Solomon software Is built around a single 
database managed by MDBS*, It Is easy to 
Install. There Js only one system to learn, one 
manual to use. one data file to backup. A Dem¬ 
onstration Tutorial system carries the operator 
through all the processes Involved In Initializing 
the database and operating the system on a day 
by day basis. 

EASY TO OPERATE 

Solomon software is easier to use because ft 
achieves a new level of integration tor micro com¬ 
puters. All modules are available ihrough pass¬ 
word protected menu selections. Screens are 
designed to resemble forms familiar to the opera¬ 
tor. All Input la verified and updated as It is 
entered - there are no rejected transaction reports 
because Solomon will not accept invalid input. All 
reports are up-to-date and available as of the latest 
transaction. Use of the MOBS database manager 
eliminates file handling by the operator. There 
are no sorts to run or flies to posi at month-end. 
Every screen and report Is cross referenced to an 
easy-to-use Reference Manuel 

EASY TO SUPPORT 

It Is easy to support your customer because TLB 
supports you, with a Dealer Training Program, a 
Dealer Technical Manual, Source Code Subscrip¬ 
tion, a Tutorla (/Demonstration System, Dealer 
Bulletins, and telephone support. Solomon uses 
forms which are readily available through Moore 
Business Forms and NEBS. A query package Js 
available from MDBS which allows ad hoc reports 
to be generated from the Solomon database. 


EASY TO BUY 

TLB understands the effori required to sell, Install 
and support an applications software system. 
Dealer discounts for Solomon Software and 
support materials reflect TLB's appreciation of 
that effort. 


To learn more about this remarkable new family 
of accounting software, call or write today. 

SOLOMON I 

GL, AP, AR, Invoicing, Fixed Assets, Payroll, 
Address Maintenance 

SOLOMON M 

GL, AP, AR, Invoicing, Fixed Assets, Payroll, 
Address Maintenance, Job Costing 


r- -1 

■ l_J Yes, please send me a Solomon Brochure 
LH Yas,. please send a dealer Information packet 
I □ Yea, please send a Reference Manual for 

I 
I 


Solomon (specify series number}- 


Check for $85.00 enclosed. (Ohio residents 
add sales tax.) 


j Name: 
Title:_ 


■ Company: 
Address: _ 
City : __ 


I 
I 

| Phone:. 

I 

I 


(State) 


(^iP> 




TLB ASSOCIATES, INC. 
1120 Commerce Parkway 
P.O.Box 414 
Findlay, Ohio 45840 
(410)424-0422 


MDBS is a trademark of Micro Data Base Sytems, !nc, 
CP/M and PUI-80 are trademarks of Digital Research, Inc. 
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nice. CP/M is included. 
|lisksubsystenis ( tiimiB 
rd-leve! modules —ail 


California Gimp^cr Systei 

250 Caribbean Drive ij| 

Sunnyvale, California 94086 ; 9sJ& 
?Jf08) 734-581 

Tstex 171959 CCS 5UVl^,?~/r~- 
















FOR ONLY 


Compatible with all software 
F,nsl installation & operation 
Read & Write select Indicators 
One Year Warranty 


AVAILABLE NOW 


We Wish Apple Computer Inc. and all Apple Users a Happy Holiday! 






SAVE! 


Call For 
Our Price 


(I you W considering a computer, consider this; 

4 Mhz Z-flOA Oiwration 

SO or AO column mode* STANDARD 
Bulli-ln Centronics primur port 
hull ASCII keyboard with Shift lock 
Real Time Clock STANDARD 
RGB Colot Output 
Mined text and graphic* 

Numeric* Keyboard STANDARD 
CP/M Compatibility 

5 programmable Function key* 

24K Microsoft NBASIC In RDM with enhanced 
color graphic commands 

The NEC PC-SOOlA ha* all these IcghirH and much 
more, ExpandilrllUy poo want, expandability you get- 
Through the u*e of the PC 8012A I / O unit total system 
RAM can he extended to I60K. The PC SOB] Dual Disk 
Drive puts 28 6K of floppy disk storage at your com- 
maud. 

The NEC PC-80-01A ha* so many things (hat are op¬ 
tion* on cither computers built right in lhaf you may 
never have to buy another accessoryT The quality that the 
NEC name has come to stand for ban been built-in, too- 
Compare the competition, and then caff Consumer 
Computers for the NEC PC-flODl. 

NEC COMPATIBLE SOFTWARE 

CP/M Operating system with graphics control CALL. 

SUPER CALC Financial & Scientific Modeling (require* 

CP/M). CALL 

WORDSTAR Word Processing System (requites CP M) 

. CALL 

SYSTEMS PLUS Complete Accounting System (requires 

CP/Mi . - . CALL 

MICROSOFT BASIO80 (requires CP/M] CALL 

MICROSOFT FORTKAN BO(require*CP/M). - . . CALL 

MICROSOFT COBOL-SO (requites CP/M). CALL 


WIPOA PERSONAL 

VImU computer 


f commodore 


Personal Computer 

Color '* Sound * Graphics 
Call or write for more info. 
Dfsfc d rices awaifobfc soon! 


APPLE If PLUS 

16K »ou.$1025 
48K ,$1089 


64K* 


$1199= 


include* I 6 K Kamboard 


APPLE 

DISK 

DRIVES 


w/cont. & DOS 3.3. $499 
Disk II Drive only *439 


ORDER TOLL FREE 

800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 

Telex 695-000 Bela CCMO 


$259 


Special 
Holiday 
Sate 

128K now only $3195 


Apple Cards and Hardware 

I6K RmnBourd by ConCqmp Industrie* .... 130 

Language System w/Pascal & BASICS . ......... ,379 

Siientype Prtntet w/lirterface card.349 

Hayes Micro modi; in II....... .299 

Novation Apple-Cat. . .. . . .339 

Vide* Video term 80 column card.269 

Vide*, Keyboard Enhancer...HB 

2-SO Softcard by Microsoft.. . ..299 

16 K H dm Card by Microsoft ...... . ..... 169 

Integer Baade or Applesoft ll Firmware Card.145 

Graphic* T"bhM. : 619 

Parallel Printer or Hi-Spued Srrlal t/F card ...... 135 

Cammunlutiiins Card w ; cablv -185 

Centronics Printer Interface card. .185 

Apple IEEE-488 interface- cord. .399 

16K Language cold by Apple Computer..169 

Thunderclock Plus clock/calendar .. , .119 

Smurterm 80 column card. . .. -299 

Corvua Winchester Hurd Disk Drive*. .CALL 

ALF 3 Voice Music Card . 239 

ALF 9 Voice Mrnir Card.169 

Luxer Lower Case Plus + . . ... 55 

Lazer Keyboard Pin* + . . . .. 99 

23 Key Numeric Keypad by Keboard Co.120 

Joystick 11 by Keyboard Co. . .45 

6809 CPU Card (The Mill) by StuRallon. 319 

AID Serial & Parallel Interface by SSM A&T.189 

Music System (16 voices).. - -... ,479 

A/D + D/A Interface. 289 

Expansion Chassis 18 slots) * . .. . . 599 

lnTrnl/JC-10 Controller card ... 169 

Clock/Colander card 225 

CPS MuItl-funcHon card . .189 

Supertalker SD-ZOO. ... 239 

Romplu* + card . 135 

Ramwrllvr find , . . .. . .. . , 149 

Symtec Hl-He* Light Pen. .... -210 

Sup-H-1-4n ventilation system lor Apple ll.. . 45 

Sup-R-Teiminat 80 column card by M&R.. ,329 

SVA7.VX4 Megabyte! 8' Disk Controller. .569 

SVA 2+2 Single Den. 8" Disk Controller ■ . .345 

Speech I Ink 2000 by Heuristics . . - ,249 

Versa writer Dlgllber Tablet .. , ,229 

Asynchron[ to* Serial Interlace card by CCS. -. .139 

Centronics Parallel interface card by CCS.... |19 

We cany all California Computer System Cards . CALL 
We crock many mare item* /nr the Apple U 
Please call or uTlfe for current ftflcr list 

CALL OR WRITE FOR 

FREE 

CATALO G 

16K RAM BOARD x. 

for Apple II 

16K Hi’Speed DynamlL RAM 
























































































Atari Personal Computers 


Video Monitors 


California 

Computer 

Systems 

$369 
$499 
$269 


$749 


Atari 400 iv/ 16K.349 

410 Frogr^iti Recorder . . .,,_____, ..65 

810 Disk Drive. 449 

825 80 col 7x8 Dot matrix Impact printer.699 

822 40 coL Quiet Thermal Printer. , . .349 

850 Interface Module........ r .., +........ ..159 

Atari 16K Ram Module,.. 69 

Asilon Ham era m 32K Module. ...... 189 

ApoHable N&wff 

Atitetolda, Missile Comm and and Star Raiders. . .35 eu. 

WE STOCK ALL ATARI COMPUTER SOFTWARE AND 

HARDWARE. 

PLEASE CALL OR WHITE FOR COMPLETE PRICE LIST, 


Z'SO CPU board ml monitor ROM 

16K Static memory board, 20-0ni> . 

32K Static memory board, 200ns . . . . . 

S 100 1.2 Slot Mainframe. ......... 

4-Porl Serial Interface.i ..... . 

2'Port Serial/2-Port ParolM Interface. - 
4-Port Parallel Interface 


ZENITH 12” GREEN SCREEN 


ORDER TOLL FREE 

800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 

Telex 695-000 Beta CCMO 


ONLY 


Software for the Apple 


159 
. .199 
.219 
. ISO 
,129 
,159 
., 169 
, . 249 
, . .45 
, .499 
, .45 
. .65 
, .65 
.. .49 

..85 

.£65 
,60 
,225 
. 99 
129 
. . 1*9 
. ..85 
CALL 
CALL 
CALL 


VlslCalc w«r*l«n 3.3. * * ; i , . ( . , . , . 

VI si File (NEW data base manager] - , , - . 

VlarlTrend / VlilPbit .. 

VfefDex .. 

VlsiTerm , , . ^ . .* .... , + . . .. -. . 

Desktop/Plan II. 

DB Master .. .1 ... , 

WordStar (Apple 80 ml. version , -. 

Dnw donas Portfolio Evaluator. - . 

The Controller (G/L, A/R A A/P). 

Apple Post, - , ,.,. ., ■ ■ ■ ■ 

Apple Witter........ ■ ■ . ' k, •. 4 , 'S' *:■ - i-4 •■:+ • j.", 

Apple DOS Toolkit r .. ♦ . , ; 

DOS 3.3 Upgrade. 

Dow Janes News & Quotes Reporter, 
Apple Fullian (requires 64K memory) ■ - 

Apple Plot. . , , , , . ..y ■ s . + . . . 

Easy writer word processor (80 column) 

Tax Preparer. . ... 

Real Estate Apalyaer............... 

Creative Financing. 

Personal Filina System (PSF) 

Peachtree Accounting Software. 

BP! Accounting Software. 

System* Plus Accounting: Software, . .. 


PRINTERS 


EPSON 

MX-80 


Anxkfcilwte* Video ISO IS* BftW.. 

Aitideft/Loedex Video 100G 12?" Green Pfioapitex 
Amdek (Hitachi) I3T Color w/audio output, . .. 

NEC 12” Green Phosphm Display JB-120 1M_ 

NEC 12T Lo-Res Color Display > < - 

NEC ir Hl-Res RGB Color Display..^ - 

Sanyo 9T B&W Display----- 

Sanyo 9* Green Pboapbax Display.. 

Sanyo 12" B&W Dfoplay... 

Sanyo 1ST Green Pho&pber Display. 

Sanyo IT Color Display... 

Zenith T3T Green Pliospher Display ZVW-T 21, * - 


„ .155 

m 

,,389 
CALL 
CALL 
CALL 
. , £85 
CALL 
.269 
,285 


CALL 


Anadea 9501 w/2K Buffer. 

C. Itoh Starwriter 25 CPS daiaywheel.... 
C. Itoh Starwiiter 45 CPS dataywheel 

Epson MX 70... 

Epson MX-8® 8t MX-80 F/T... 

Epson KX-fOO. 

NEC 8023 Impact Dot Mania. 

NEC Splnwrltera (Latest models), .. 

Paper Tiger IDS-4456 w/graphics . 

Paper Tiger 1DS-460G w/gr^pfika ....... 

Paper Tlgsr IDS-560G w/graphics. 

Sllentyye Printer w/ Apple Interface. . . . , 
Queue Sprint Daisywheels (Latest models) 


Apple Entertainment 
Software 

We stock all Apple Special Delivery Software along with 
HUNDREDS of other games and utilities. Please call or 
write lor a complete price list. 

Rasler Blaster., . . . ...29 

Gorgon . , . , .. ►... ... - , .39 

Pool 15. .34 

Ultima ...... , , *■. . . - ■ ■ ..* 39 

Snaggle ... ,, t - ^ ^ - * - . - • * - - - ■ 

Space Eggs... r v 29 

Flight Simulate*. . ... , . 33 

Gobbler , , - ... 

Allen Haiti T ..23 

Pulsar It .29 

Space WanioT......... ^ k:, ..24 

Warp Factor ............■+■> i i ... - .39 

Dragon Fire. 45 

We stock HUNDREDS of software games and utilities. 


Ordering mfarniiition Phone arcWri. using VISA MASTERCARD, 
AMERICAN EXPRESS. DINER’S CLUB, CARTE BLANCHE, brink 
wire ttansler, cashier's or certified check money order, or phonal 
check i a How ten days to dear) Unless prepaid wllh C5ih, please add 
b% fo T shipping, handling and insurance (minimum 5.00|, Califor¬ 
nia residents add fi-'fi sales iax. W« accept CODs. OEM’s, instiluPons 
and corporations please send for a written quotation. A]l equipment 
i^ subiect 1o price change and availabilily without notice All equip¬ 
ment is new and complete with manufacturer's warranty [usually 90 
days) Showroom prices may dlller fram mall order prices, 


1249 

. ,§49 

GALL 


Silentype 
w/Apple 11 
Interface 


Send Orders To: 

GOmSQODDDQD 3 

Mailorder 

8314 Parkway Drive 
La Mesa, Calif. 92041 


$349 


Circle 104 on inquiry card. 
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Listing 4: A disassembly of Color BASIC's select-joystick subroutine in 6809 machine language. 


Addrefti Object Code Source Code Comment! 


A9A2 

CE 

FF01 

LDU 

#FFQ1 

$FF01 TO U 

A9A5 

8D 

00 

BSR 

A9A7 

DO SA9A7 TWICE 

A9A7 

A6 

C4 

LDA 

0 H U 

-► READ $FF01 PIA 

A9A9 

84 

F7 

ANDA 

#F7 

RESET SELECT BIT 

A9AB 

87 


ASRB 


SHIFT OUT BIT TO C 

A9AC 

24 

02 

BCC 

A9B0 ON 

CE GO IF SELECT BIT = 0 

A9AE 

8A 

08 

ORA 

#08 

SELECT BIT « 1 

A9B0 

A9B2 

A7 

39 

Cl 

STA 

RTS 

U + + 

STORE IN $FF01 PIA, BUMP TO $FFQ3 
- RETURN 


Listing 5: A disassembly of Color BASICS subroutine to read all four joystick channeb in 6809 machine language. 


Addins 

Object Code 

Source Code 



Comment! 

A9E0 

BE 

015E 

LDX 

§ 01 5E 



POINT TO STORAGE -I- 1 

A9E3 

C6 

03 

LDB 

#03 



LOOP COUNT-3 TO 0 

A9E5 

86 

0A 

LDA 

#0A 



— ► # OF RETRIES 

A9E7 

ED 

E3 

STD 

--S 



SAVE # TIMES, RETRIES 

A9E9 

8D 

B7 

BSR 

A9A2 



SELECT JOYSTICK 3-0 

A9EB 

CC 

4080 

LDD 

#4080 



- ► $40 — A,$80 — B = DELTA, START 

A9EE 

A7 

E2 

STA 





- ♦SAVE 

A9F0 

CA 

02 

ORB 

#02 



03 

??RS-232 OUT 

A9F2 

F7 

FF20 

STB 

FF20 



=lt 

CL, 

CURRENT TRY TO D/A 

A9F5 

C8 

02 

EORB 

#02 



0 

FLIP BIT? 

A9F7 

m 

FF0G 

LDA 

FFOO 



0 

^4 

GET JOYIN 

A9FA 

2B 

03 

BMI 

A9FF 



pq 

GO IF 1 

A9FC 

E0 

E4 

SUBB 

0,S 



g 

SUBTRACT DELTA 

A9FE 

8C 

EBE4 

CMPX 

#EBE4 



S 

BYTES 2,3 = ADDB 0,S 

AA01 

A6 

EO 

LDA 

S + 




GET DELTA 

AA03 

44 


LSRA 





FIND NEXT DELTA 

AA04 

81 

01 

CMPA 

#01 


Oh 


TEST FOR END 

AA06 

26 

E6 

BNE 

A9EE 


u 

o 


L— GO IF NOT DELTA OF 1 

AA08 

54 


LSRB 




ALIGN FINAL VALUE TO Q0XXXXXX 

AA09 

54 


LSRB 



CC 

N 


AA0A 

El 

IF 

CMPB 

-01 ( X 


s 

g 

GET LAST VALUE 

AA0C 

27 

04 

BEQ 

AA12 



GO IF EQUAL 

AA0E 

6A 

E4 

DEC 

0,S 

o 


NOT EQUAL—RETRY 

AAI0 

26 

D9 

BNE 

A9EB 

o. 

.-J 


-TRY 10 TIMES 

AA12 

E7 

82 

STB 

-X 

cc 


STORE VALUE IN STORAGE 

AA14 

EC 

El 

LDD 

s+ + 

w 

£-< 


GET COUNT 

AAI6 

5A 


DECB 


D 

o 


DECREMENT COUNTS#) 

AA17 

2A 

CC 

BPL 

A9E5 



-GO IF NOT 4 JOYSTICKS 

AA19 

39 


RTS 




RETURN 


> > 


security systems, 

•A spring-loaded, sliding potentio¬ 
meter (which costs a few dollars) 
could be used with a second resistor 
to provide an output for a scale to 
weigh anything from elephants to 
letters, 

• The same device can be used to con¬ 
vert linear movement into a form 
readable by the Color Computer, 
With two multi-tum potentiometers 
(under $10 each), a little bit of cord, 
and a few pulleys, it's not difficult to 
construct an X/Y plotter to enable 


manual digitization of two-dimen¬ 
sional drawings or patterns, 

• With a photocell, a simple lens (for 
example, a partial microscope assem¬ 
bly), and some transistor amplifica¬ 
tion, it's possible to construct an 
automatic digitizer that will convert 
shades of gray into digital form for 
screen display. 

• Remove the stops from a linear- 
taper potentiometer (not hard to do) 
and you have a resistor whose resis¬ 
tance value is an analog of compass 
heading or rotational position. Use 


this with a second resistor as in the 
voltage-divider circuit discussed 
above (figures 7 and 8), 

Well, I hope you're impressed with 
the possible uses of the Color Com¬ 
puter's A/D circuitry. It's not that 
difficult to devise real-world "sen¬ 
sors," and it's fun to write the soft¬ 
ware that drives them. Once you 
have started, you'll find that the pos¬ 
sibilities are endless. Just think what 
Rube Goldberg could have done with 
a Color Computer! ■ 
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Now/ it 


So useful and 
adaptable it’s like 
having an Award 
Winning programmer 
on staff. 


What is GBS? 

GBS is both a powerful, relational data 
base management system * . . and, more 
importantly, a very powerful applications 
development tool. As such, it can deliver pro* 
grams that match your specific business require¬ 
ments . , . not just those of the average business. 
The final result is increased productivity now and in 
the future. 

Surprisingly Easy to (Jse 

GBS has been honed and refined for two years, so it meets the 
needs of the user who wants programs that work without a lot of 
computerese! To that end, GBS operates with a simplified fill-in-the- 
blanks approach. The user merely fills in blanks and GBS does the 
rest. . . acting like an in-house programming whiz! 

Since you need know only 15 instructions to utilize the full scope of GBS 
you should be able, after studying our exceptional documentation for a few 
hours, to develop your own business programs ... general ledger, inventory 
control, order entry, job costing and more. 

Relational Data Base 

Management of business records is a must for profitability. GBS 
handles it for you with unbelievable accuracy, speed and ease. For 
example, three data files of up to 64 thousand records and 1 
million characters can be concurrently in use .,. and multiple 
indexes fully maintained (yes, fully maintained!). GBS ... truly 
the quality solution in business software. 

Only ^700. On disk, including documentation. 

Requires CP/M* 


QUALITY SOFTWARE 

6660 Reseda Blvd + , Suite 105 
Reseda, Calif. 91335 
(213) 344-6599 


Dealer and distributor inquiries invited. 


'CP/M is a trademark of Digital Research. 











Commentary on the Machine- Language Subroutines 


Select-]oystick. On entry to the 
select-joystick subroutine, load the B 
register with the joystick channel num¬ 
ber 0-3, The user stack pointer register 
U is first loaded with $FF01* A follow¬ 
ing BSR $A9A7 performs the subrou¬ 
tine code twice* A is first loaded with 
the current configuration of the PI A 
bits at address $FFG1, An AND with 
$F7 resets the select bits* The ASRB 
shifts the least-significant bit of the B 
register into the carry flag. If this bit is 
a 1, an OR with 6 sets the select bit* 
The STA U+ + stores SEL2 and incre¬ 
ments the user stack pointer by two so 
that it holds $FF03. The RTS returns to 
$A9A7, where the same operation is 
repeated for the second select bit in the 
PIA at address $FF03. 

Read-Joystick, The main code for 
the joysticks is at $A9E0 (see listing 5). 
This code is entered without param¬ 
eters and stores the values of channels 
0 through 3 into page-zero locations 
$15A, $15B, $15C, and $15D. 

The X index register initially points 
to the address following the joystick 
variable storage location. B is loaded 
with a loop count of 3, The code from 
$A9E5 through $AAl7 is the outer 
loop. For each of four passes, a chan¬ 
nel value is found and put into a joy¬ 
stick variable* 

Outer hop: A is loaded with $0A 
(decimal 10). This is the number of 
retries for the joystick value* If the 
same value is not found a second time, 
up to 10 tries are made to find a match¬ 


ing value* The number of times in B 
and the number of retries is stored in 
the stack by the STD instruction, A 
call is then made to $A9A2 to select the 
current joystick channel. This corre¬ 
sponds to the loop count of 3 to 0 in B* 
The code from $A9EB through $AA10 
is inner loop 1, It finds the value of the 
channel. At the end of this loop 
($AA12), the value is stored in the 
variable storage area by STB — X. 
This auto-decrement causes X to point 
to the next lower value before the store 
occurs* Next, the count in B and the 
number of retries in A are retrieved by 
the LDD, the count is decremented, 
and a BPL causes a loop back to $A9E5 
if the count is not equal to “1. 

Inner hop 1: The code from $A9EB 
through $AA10 is the inner loop that 
finds the value for the current channel. 
Within this code is inner loop 2, from 
SA9EE through SAA06, which actually 
does the binary search. The value $40 
is loaded into A and the value $80 into 
B to start the search. Value $80 is 
binary IQOOOOxr for the initial value of 
32, while value $40 contains binary 
QlOGOOxx for the '"delta," the size of the 
remaining range* 

At the end of the binary search at 
$AA06, the final PI A-form at value is 
in B, This value is aligned to the right 
by the two LSRBs to represent a binary 
value of 0 through 63. It is then com¬ 
pared with the previous value. If these 
are the same, a branch is made to 
$AA!2 to store the value in the outer 


loop. If the value is different, the 
number of retries is decremented, and, 
if the count is not equal to 0, another 
binary search is done by a branch to 
$A9EB, 

Inner loop 2; The code from $A9EE 
through $AAQ6 is the binary search to 
find the channel value. A (the delta) is 
saved in the stack* The current value in 
B is then output to the DAC by STB 
$FF2Q. The output of the comparator is 
read by the LDA $FF00* If this value is 
equal to 1, the delta is added to the cur¬ 
rent value; if it Is equal to 0, the delta is 
subtracted from the current value. The 
next value is then found by retrieving 
the delta from the stack and shifting it 
right one bit position. If the result is 1, 
the smallest delta has been processed, 
and B holds the final value* If the next 
delta Is not 1, a branch back to $A9EE 
goes to the next iteration in the search. 

This subroutine can be used for 
high-speed processing of the joystick 
position from other assembly-language 
programs. Results are obtained 
quickest when the joystick position is 
fixed and only one retry is necessary 
for comparison. A test program from 
BASIC indicates that it takes about 1*5 
milliseconds for each set of four 
values. To find only the X channel of 
joystick 0, call location $A9E5 with 
B = 0 and X pointing to $15A, In this 
case, the time should be about 400 
microseconds, although I haven't 
verified this. 




o 



IEEE 48B TO S10D INTERFACE 


/lEEE-W) 



S-100 


■Handles all IEEE-488 1975/78 functions 
■IEEE 696(S-100) compatible 
■MBASIC subroutines supplied; no BIOS 
mods required 

■3 parallel ports (8255A-5) 

■Industrial quality; burned in and tested 

(Dealer Inquiries invltedl 

DSAA/ DIGITAL 

1524 REDWOOD DRIVE 

LOS ALTOS, CA 94022 14151 966-1460 


- 
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Next to keeping all your data on 
Verbatim Datalife™ flexible disks, 
the best thing you can do for 
your computer or word processor 
is to keep it running clean and 
error-free. 

And the way to do just that 
is with Verbatim’s new Datalife 
Head Cleaning Kit. It can remove 
up to 90% of the debris contami¬ 
nating your drive heads. Dust, dirt 
and debris that causes data loss 
and errors, hinders system 
performance. 

Quick and easy to use 

All you have to do is remove a 
Cleaning Disk from its protective 
pouch, put the disk in the spec¬ 
ial jacket, insert it into your drive 
ana turn it on. 


In just 30-60 seconds, your 
drive heads are cleaned. 

Cleaning, 

with no cleaning mess 

With your Datalife Head Clean¬ 
ing Kit there’s no hit-and-miss 
applying solvents that can splash 
and spill. 

What’s more, with Datalife 
Cleaning Disks every time you 
clean your heads, you can do it 
with a fresh, clean, disposable 
disk. 

Cleans both Single and 

Dual Head Drives Safely 

There’s no worry about damaging 
your system with Datalife Clean-' 
ing Disks. And you can use them 
on single or dual head drives. 


Protect your investment 

The Datalife Head Cleaning Kit 
will help you guard against data 
loss, errors, and degradation of 
system performance because of 
debris contamination. 

So if you want your data 
back verbatim, keep it on Verbatim 
disks. And keep your disk drives 
clean with Verbatim’s Datalife Head 
Cleaning Kit. 

Call (800) 538-1793 for 
the name of your nearest Verbatim 
dealer. (In California and outside 
the US. call (408) 737-7771 
collect.) 

\ferbatim 


Introducim 


la the second best thing 
you can do for your com puter. 

Datalife 


fc\ferbatim* 



Head Cleaning Kit 

ini-fcKiH hda» Aim 10mmtv 


©IPBJ 

Datalife 



Stop the Floppy Shuffle 

0 



The David Hard Disk Subsystem 



Compared to cassettes, 
floppies were the 
greatest thing 
since the inte¬ 
grated chip. 

But with in¬ 
creased ap¬ 
plications, 
data bases, 
and speed 
requirements, 
a lot of busi¬ 
ness people are 
spending more time 
doing the "Floppy Shuffle" 
and less time doing work. 


Now with Konan's 
David Hard Disk Sub¬ 
system you can have 
32 times the storage oi 
a mini-floppy in about 
the same amount of 
space. At a cost per 
megabyte that really 
makes sense, the David 
Subsystem is available 
ior a variety of micro¬ 
computers. 


So if you own a personal 
computer, check into the 
David Hard Disk Subsystem at 


your local dealer and stop do¬ 
ing the Floppy Shuffle. And if 
you want real timesharing 
capabilities, a networking 
card is available. 

The David Subsystem is 
available immediately. 

Toll-free Information Line 

800-528-4563 



KONAN CORPORATION 

1448 NORTH 27TH AVE, PHOENIX, AZ85009 

<602)269-2649, TWX/TELEX 9109511552 
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Battle of the Asteroids 


Gregg Williams, Senior Editor 



1: Planetoids, from Adventure International; 3: Super Nave, from Big Five Software; 3: Appie-oids, from Califor¬ 
nia Pacific Computer Co; The Asteroid Field, from Cavelier Computer: 5: Meteoroids in Space, from Quality 
Software; B: Bubbles, from So ftape: 7: Planetoids, from Soft ape: 0: Aster on, from Western Micro Data 
Enterprises, Ltd. 


If imitation is the sincerest form of flattery, then the 
people who designed Atari's coin-operated video game 
Asteroids have a lot to be proud of. Asteroids is one of 
the most successful commercial games around (equaled 
or surpassed only by Midway's Space Invaders and a 
newer Atari game, Missile Command) and has its own se¬ 
quel (Asteroids Deluxe, also by Atari). Its popularity has 
inspired numerous imitations for use with personal com* 
puters. With so many versions around, the only dilemma 
is which one to buy; 

I gathered every Asteroids-like game I could find (all 
but one were for the Apple II) and created a chart that 
shows you which version does what. Some notes to keep 
in mind: all Apple disk versions boot on either DOS 3.2 
or 3.3 systems; unless noted in the table, versions with 
sound have no way of turning it off (important when 
playing late at night); all the games (except Apple-oids) 


give a black-and-white-only display; all of the versions 
are, in their own way, entertaining and well done; and 
none of the games (except possibly The Asteroid Field) 
looks or works exactly like the arcade original Also keep 
in mind that two of these Asteroids-like games (Apple- 
oids and Bubbles/Planetoids) give you an extra game in 
the package price; this certainly influences how much 
game you get for your money. ■ 

See pages 164-165 for the comparison chart . 


Asteroids is a trademark of Atari. Inc. The game is 
available in fu>o coin-operated versions and cartridges 
for the Atari Video Computer System (game-cartridge 
system) and the Atari Personal Computer System (the 
Atari 400 and 800 microcomputers). 
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Product 

Name 

Manufacturer 


Computer Used 

Levels of Play 

Ships per 
Game 

of Firing 

Planetoids 

Adventure International 

POB 3435 

Longwood FL 32750 

$19.95 

(disk), 

$14.95 
(cassette 
that loads 
to disk) 

Apple II or II Plus 
with 32 K bytes of 
memory and one 
disk drive 

three; easy 
(asteroids ex¬ 
plode each 
other), regular, 
hard (asteroids 
attracted to 
ship) 

four 

any key 

Super Nova 

Big Five Software 

POB 9078-185 

Van Nuys CA 91409 

$17.95 
(Model 1 
disk ver¬ 
sion), 

$15.95 
(Model Fill 
cassette 
version) 

Radio Shack 

TRS-80 Model 1 or 

III (disk and 32 K 
bytes of memory 
for disk version, 

16 K bytes of 
memory for 
cassette version) 

one 

three 

P key 

Apple-oids 
{part of 
Apple-oids 
game package) 

California Pacific 

Computer Co 

1623 Fifth St 

Davis CA 95616 

$29,95 

Apple II or II Plus 
with 32 K bytes of 
memory and one 
disk drive 

one 

three 

0 through 

9 keys 
(Identical 
in func¬ 
tion) 

The Asteroid 
Field 

Cavalier Computer 

POB 2032 

Del Mar CA 92014 

$24.95 

Apple II or 11 Plus 
with 32 K bytes of 
memory and one 
disk drive 

two 

Five (easy 
level of 
play) or 
three (ex¬ 
pert level) 

several; 

forward 

arrow, 

paddle 

button 0 

or 1; see 

notes 

Meteoroids in 
Space 

Quality Software 

6660 Reseda BJvd 

Suite 105 

Reseda CA 91335 

$19.95 

Apple It or II Plus 
with 32 K bytes of 
memory and one 
disk drive 

one (but 
many variations 
influence diffi¬ 
culty) 

five 

autofire 
(bursts of 
fire come 
automat¬ 
ically 
from ship) 
or space 
bar for 
manual 
firing 

Bubbles (part 
of Baker’s 
Trilogy) 

Soltape 

10432 Burbank Bivd 

North Hollywood CA 91601 

$29,95 for 
a disk 
containing 
Bubbles, 
Planetoids, 
and a rac¬ 
ing game 
called 

Burnout 

Apple II or II Plus 
with 32 K bytes of 
memory and one 
disk drive 

one 

three 

paddle 
button 0 

Planetoids (part 
of Baker's 
Trilogy) 

Soflape 

10432 Burbank Blvd 

North Hollywood CA 91601 

$29.95 for 
a disk 
containing 
Bubbles, 
Planetoids, 
and a rac¬ 
ing game 
called 

Burnout 

Apple II or II Pius 
with 32 K bytes of 
memory and one 
disk drive 

one 

three 

ship fires 
automati¬ 
cally dur¬ 
ing game 
(no player 
control 
over firing 

Asteron 

Western MicroOata 
Enterprises Ltd. 

POB G33 

Postal Station G 

Calgary, Alberta T3A 2G1 
Canada 

$29.95 

Apple II Or II Plus 
with 48 K bytes of 
memory and one 
disk drive 

one 

three 

space bar 
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Method of 
Turning 

Ship 

Method of 
Moving 

Ship 

Hyper¬ 

space 

Avail¬ 

able? 

Sound 

Effects? 

Number and 

Kind of 

Enemy Ships 

Notes 

Overall 

Impression 

paddle 0 

paddle button 

0 causes 
movement 
until button 
released 

no 

yes 

two kinds of 
enemy ships 
that shoot back 

♦See May 1981 

BYTE, page 116, for 
a full review. 

-Hard level 
of piay is too 
hard—ships get 
destroyed as soon 
as they appear. 

• An interesting 
Asteroids like game. 

T and R keys, 
to rotate ship 
one-eighth 
turn clock¬ 
wise and 
counter¬ 
clockwise, 
respectively 

O key causes 
movement 
until key 
released 

yes 

(space 

bar) 

no 

five kinds of 
enemy ships 
that shoot back 
(with varying 
degrees of 
intelli¬ 
gence) 

-See May 1981 

BYTE, page 108, for 
a full review. 

■The best TRS-80 
Asteroids-like game 
t've seen. 

paddle 1 

paddle button 

1 causes 
movement 
until button 
released 

yes (any 
key ex¬ 
cept 0 
through 9) 

yes 

two kinds of 
enemy ships 
that shoot back 
(enemy ships 
are colored 
yellow) 

■A nice feature is 
that your ship 
rotates three com¬ 
plete turns for the 
full paddle move¬ 
ment; this prevents 
rotation problems 
when you are near 
the end of the pad¬ 
dle rotation. 

•A good version of 
Asteroids (but the 
asteroids are shaped 
like apples— 
strange!) 

■Includes a Break^ 
out-like game that is 
also very good. 

•A nice set of 
games for the price. 

several: D 
and F keys, 
paddle 0; see 
notes 

several: back 
arrow, paddle 
button 1; see 
notes 

yes 

(space 
bar); 
screen 
flashes to 
denote 
hyper¬ 
space 
lump— 
a nice 
touch 

yes (in¬ 
cluding an 
acceier 
atlng 
"thump- 
thump" 
sound as 
found in 
Space In¬ 
vaders) 

two kinds of 
enemy ships 
that shoot back 
(size and shape 
same as in 
co in-ope rated 
game) 

♦Game gives four 
options for ship con¬ 
trol: one keyboard- 
only option and 
three that use key¬ 
board and/or 
paddies. 

■Sound effects 
cannot be turned off. 

■Gontrol-G inverts 
playfieid to black 
on white. 

♦Many options 
make this game very 
easy to play. 

■Display is flicker- 
free. 

•Game play is 
closest to coin- 
operated version of 
all versions listed 
here. 

■Easily the best 

Apple Asteroids like 
game I've seen. 

P, RETURN 
keys (manual 
turn), arrow 
keys (auto¬ 
matic turn), or 
paddle 0 

Z key or pad- 
die button 0; 
ship can use 
“auto brake" 
(moving ship 
does not 
coast indefi¬ 
nitely) or not 

yes 

(asterisk 

key) 

yes (in¬ 
cluding an 
acceler¬ 
ating 
"thock- 
thock" 
sound as 
found in 
Space In¬ 
vaders) 

one kind Of 
ship that 
shoots back 
(and is very ac¬ 
curate) 

■An updated ver¬ 
sion ot Asteroids In 
Space (reviewed on 
page 116 of the May 

1981 BYTEb 

■Good placement 
of keys for key¬ 
board version. 

■A very good 
Asteroids-like game 
(although It is not 
exactly like the 
original), 

■Game has five 
sets of options; dif¬ 
ferent combinations 
give several levels of 
difficulty. 

paddle 0 

none; hexa¬ 
gonal ship is 
fixed in 
center of 
screen 

no 

yes 

no enemy ships 

■Bubbles bounce 
back from the top 
and bottom edges 
of the screen. 

• Smallest bubbles 
are very smail but 
still dangerous. 

■ An interesting 
variation of 

Asteroids. 

paddle 0 

paddle button 

0 causes 
movement 
that con¬ 
tinues until 
an opposite 
thrust is 
applied 

yes (any 
key) 

yes 

no enemy ships 

• Planetoids are 
pentagons that 
come in four sizes. 

♦Game gives 
extra points for 
"docking" (running 
over) with "stars" 
that decrease in size 
and vanish. 

■An interesting 
variation of 

Asteroids, 

paddle 0 or 

Q, U t WJ,EA 

R, P keys 

button on paddle 

0(or C and 

M keys) 
causes move¬ 
ment that 
continues un¬ 
til an oppo¬ 
site thrust is 
applied 

yes (hit 
any num¬ 
ber key) 

yes: may 
be turned 
on and off 
with con- 
trol-Q 

one kind of 
enemy ship 
that shoots 
back 

•All figures on the 
screen flicker 
slightly. 

■Player must hit S 
key with each new 
ship to start (or re¬ 
start) game 

•A mediocre im¬ 
plementation; it is 
awkward to use and 
has no interesting 
features to com¬ 
pensate. 
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The Atari Tutorial 

Part 4: Display-List Interrupts 


The display-list interrupt is one of 
the most powerful features built into 
the Atari personal computer system. 
It is also one of the least accessible 
features of the system, requiring of 
the programmer a firm understanding 
of assembly language as well as all of 
the other characteristics of the 
machine. Used alone, display-list in¬ 
terrupts provide no additional 
capabilities; they must be used in con¬ 
junction with the other features of the 
system, such as player-missile 
graphics, character-set indirection, or 
color-register indirection. With 
display-list interrupts, the full power 
of these features can be realized. 
Display-list interrupts take advan¬ 
tage of the sequential nature of the 
raster-scan television display. The 
television draws the screen image in a 
time sequence, from the top of the 
screen to the bottom. This drawing 
process takes about 13,000 micro¬ 
seconds and looks instantaneous to 
the human eye. But that is a long time 
in comparison to the time scale the 
computer works in. The computer 
has plenty of time to change the 
parameters of the screen display 


This article appears in slightly different 
form in De Re Atari, a book published by 
Atari Inc, and is reproduced with its ex¬ 
press permission. 


Chris Crawford 
1272 Borregas Ave 
Sunnyvale CA 94086 


while it is being drawn. Of course, 
the computer must make each change 
each time the screen is drawn, which 
happens 60 times per second. Also 
(and this Is the tricky part), it must 
change the parameter in question at 
exactly the same moment each time 
the screen is drawn. That is, the cycle 
of changing screen parameters must 
be synchronized to the screen¬ 
drawing cycle. One way to do this 
might be to lock the 6502 micro- 


With display-list 
interrupts, many key 
Atari registers can be 
changed during the 
drawing of a single 
screen-display frame. 


processor into a tight timing loop 
with an execution frequency of exact¬ 
ly 60 hertz. This would make it very 
difficult for the computer to do 
anything other than the screen- 
display computations. It would also 
be a tedious job, A much better way 
is to interrupt the 6502 just before the 
time has come to change the screen 
parameters. The 6502 responds to the 
interrupt, changes the screen 
parameters, and returns to its normal 


business. The interrupt to do this 
must be precisely timed to occur at 
exactly the same point during the 
screen-drawing process. This spe¬ 
cially timed interrupt is provided by 
the ANTIC integrated circuit within 
the Atari 400/600; it is called a 
display-list interrupt (DLI). 

The timing and execution of any in* 
terrupt process can be intricate; there¬ 
fore, I shall first describe the sequence 
of events in a properly working 
display-list interrupt. The process 
begins when the ANTIC chip en¬ 
counters a display-list instruction 
having its interrupt bit (bit D7) set. 
ANTIC waits until the last scan line 
of the mode line it is currently 
displaying, ANTIC then refers to its 
NMIEN (nonmaskable interrupt 
enable) register (hexadecimal location 
D40E) to see if display-list interrupts 
have been enabled. If the enable bit 
(bit D7) is cleared (to a logic 0), AN¬ 
TIC ignores the interrupt and con¬ 
tinues its regular tasks. If the enable 
bit is set (to a logic 1), ANTIC "pulls 
down" the NMI (nonmaskable inter¬ 
rupt) line on the 6502, signaling an 
interrupt, ANTIC then goes back to 
its normal display activities. The 6502 
starts executing an interrupt-service 
routine pointed to by the NMI vector 
in the operating system. This routine 
first determines the cause of the inter- 
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No business is too small for a 


our new hokizon computer lets 
you make beautiful music. 


HORIZON® is our multi-user system that 
supports up to five simultaneous users 
at a cost per user that is the best 
in the industry. 

With it, you can use up to 
five terminals performing 
word processing, accounting 
activities and information man¬ 
agement—in perfect harmony. 

Two packaged systems are avail¬ 
able—the TSS/5, a 5Mb version and the 
TSS/18, an 18Mb version. Solo HORIZONS 
can expand to duets, trios, quartets or 
quintets with North Star’s TSS/A Application System or 
North Star’s TSS/C Multi-user CP/M® 

When you purchase the HORIZON multi-user 
system, you receive worldwide service, support and the 
most widely used small business computer in the world. 
(There are some 30,000 HORIZONS conducting 


business around the world.) 
To find out how you can orchestrate your 
own kind of beautiful music, clip and 
mail this coupon, or call TOLL FREE 
800-447-4700. (Illinois 800-322-4400, 
Alaska/Hawaii 800-447-0890.) 
North Star Computers, Inc. 
14440 Catalina St., San Leandro, 
CA 94577 USA (415) 357-8500 
TWX/Telex (910) 366-7001 

Yes, I'd like more information on North Star’s 
multi-user system performance. 

NAME _ I 

j COMPANY _ ] 

j ADDRESS _ J 

! CITY _ I 

j STATE _ZIP_ ! 

L _ 0 J 281 J 


The North Star logo and HORIZON arc trademarks or 
registered trademarks of North Star Computers, lnc. 

©198L North Star Computers, Ine, 


FOLLOW THE STAR W 
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Introducing 
the Sinclair ZX81 


If you're ever going to buy 
a personal computer, now is the 
time to do it. 

The new Sinclair ZX81 Is the 
most powerful yet easy-to-use 
computer ever offered for anywhere 
near the price: only $149.95* completely 
assembled. 

Don’t let the price fool you* The 
ZXS1 has just about everything you 
could ask for in a personal computer. 

A breakthrough 
in personal computers 
The ZX81 is a major advance over 
the original Sinclair ZX80—the world's 
largest selling personal computer and 
the first for under $200. 

fn fact the ZXSVs new 8K Extended 
BASIC offers features found only on com¬ 
puters costing two or three times as much . 
Just look at what you get: 

■ Continuous display, including moving 
graphics 

■ Multi-dimensional string and numerical 
arrays 

* Plus shipping and handling Price includes Connectors 
for TV and cassette. AC adaptor, end FREE manual 


scientific functions 
accurate to 8 decimal places 

■ Unique one-touch entry of key words 
like PRINT, RUN and LIST 

■ Automatic syntax error detection and 
easy editing 

■ Randomize function useful for both 
games and serious applications 

■ Built-in Interface for ZX Printer 

■ IK of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 


If you already own a ZX8G 

The 8K Extended BASIC 
chip used in the ZX81 is available 
as a plug-in replacement for your 
ZX80 for only $39,95, plus shipping 
and handling—complete with new key¬ 
board overlay and the ZX81 manual. 

So in just a few minutes, with no 
special skills or tools required, you can 
upgrade your ZX8G to have ail the 
powerful features of the ZX81. (You’ll 
have everything except continuous dis¬ 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the 8K BASIC chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software 


Warranty and Service Program** 

The Sinclair ZX81 is covered by a 
10-day money-back guarantee and a 
limited 90-day warranty that includes free 
parts and labor through our national 
service-by-maif facilities. 

"Does not apply ro ?XSi kite. 



NEW SOFTWARE: Sinclair has 
published pre-recorded pro¬ 
grams on cassettes for your 
ZX81, or ZX8Q with 8K BASIC. 
We re constantly coming out 
with new programs, so well 
send you our latest software 
catalog with your computer 


ZX PRJNTER: The Sinclair ZX 
Printer will work with your ZX81, 
or ZX80 with BK BASIC, It wifi 
be available in the near future 
and will cost less than $100, 



16K MEMORY MODULE: 

Like any powerful, full fledged 
computer, the ZX81 is expand¬ 
able. Sinclair’s 16K memory 
module plugs right onto the 
back of your ZXB1 (or ZX80, 
with or without BK BASIC). 
Cost is $99.95, plus shipping 
and handling. 



ZX81 MANUAL: The ZX81 
comes with a comprehensive 
164-page programming guide 
and operating manual de¬ 
signed for both beginners and 
experienced computer users. 
A $10,95 value, it’s yours free 
with the ZX81. 
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Introducing 
the ZX81 kit 

If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
$99.95* It's the same, full-featured 
computer, only you put it together 
yourself. Well send complete, easy 
to’follow instructions on how you can 
assemble your ZXQ1 in just a few hours 
All you have to supply 

How to order 

Sinclair Research is the world's larg- 
est manufacturer of personal computers. 

The ZXS1 represents the latest 
technology in microelectronics, and it 
picks up right where the ZX80 left off. 
Thousands are selling every week. 

We urge you to place your order 
for the new ZX81 today. The sooner you 
order, thesooneryoucan start enjoying 
your own computer. 

To order, simply call our toll free 
num ber, and use you r MasterCard or VISA. 

To order by mall, please use the 
ipupon. And send your check or money 
order. We regret that we cannot accept 
purchase orders or C.O,D!s. 

CALL 800-543-3000. Ask for op¬ 
erator #509. In Ohio call 800-582-1364, 

In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master¬ 
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., One Sinclair Plaza. 
Nashua, NH 03061, 


ZX81 


ZX81 Kit 


8K BASIC chip (for ZX80) 


Memory Module (for ZX81 or ZX80) 


Shipping and Handling 


To ship outside USA add $10,00 


$149,95 


99.95 


39.95 


99,95 


4.95 


TOTAL 


$4.95 


MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061. 


























rupt. If the interrupt is indeed a 
display-list interrupt, control is 
transferred indirectly by means of the 
16-bit address contained in hexa¬ 
decimal locations 0200 and 0201 (low 
byte first) to a DLI-service routine. 
The DU routine changes one or more 
of the graphics registers controlling 
the display. The 6502 then returns 
from the interrupt routine to resume 
its mainline program. 

Creating a Display-List Interrupt 

A number of steps are involved in 
setting up a display-list interrupt. The 


first thing you must do is write the 
DL1 routine itself. The routine must 
start by pushing any 6502 registers 
that will be altered onto the stack, 
because the operating system 
interrupt-poll routine itself saves no 
registers. {The 6502 status register is 
automatically pushed onto the stack.) 
The routine should be short and fast; 
it should change only those registers 
related to the display; and it should 
end by restoring any 6502 registers 
pushed onto the stack. 

Next, you must place the DLI- 
service routine somewhere in 


memory. Page six (hexadecimal ad¬ 
dresses 600 to 6FF) is an ideal place. 
Set the vector at hexadecimal loca¬ 
tions 0200 and 0201 to point to your 
routine. Determine the vertical point 
on the screen where you want the DLI 
to occur, and then go to the cor¬ 
responding display-list instruction 
and set bit D7 of the previous instruc¬ 
tion. Finally, enable the DLI by set¬ 
ting bit D7 of the NMIEN register at 
hexadecimal location D40E. The DLI 
will begin executing immediately. 

As with any interrupt-service 
routine, timing considerations can be 
critical. ANTIC does not send the in¬ 
terrupt to the 6502 Immediately upon 
encountering an interrupt instruction; 
it delays doing this until the last scan 
line of the interrupting mode line. 
The 6502 and the interrupt-service 
routine in the operating system 
together consume 33 machine cycles* 
Thus, the first instruction of your 
DLI-service routine will not be 
reached until 33 machine cycles have 
elapsed in the last scan line of the in¬ 
terrupting mode line. Thirty-three 
machine cycles corresponds to 66 
color clocks on the screen. Thus, 
your DLI-service routine will begin 
executing while the electron beam is 
partway across the screen in the last 
scan line of the interrupting mode 
line. For example, if such a DLI 
routine changes a color register, the 
old color will be displayed on the left 
half of the scan line and the new color 
will show up on the right half of the 
same scan line. Because of uncertain 
timing in the response of the 6502 to 
an interrupt, the border between the 
colors will not be sharp, but will 
jiggle back and forth irritatingly. 

The solution to this problem is pro¬ 
vided in the form of the WSYNC 
(wait for horizontal sync) register 
(hexadecimal address D40A). When¬ 
ever this register is addressed In any 
way, the ANTIC chip pulls down the 
RDY line on the 6502. This effectively 
halts the 6502 until the WSYNC 
register is reset by the next horizontal 
synch pulse. The result is that the 
6502 freezes until the electron beam 
returns to the left edge of the screen. 
If you insert a STA WSYNC instruc¬ 
tion just before an instruction that 
stores a value into a color register, the 
color being displayed will change 
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THE 

WORD 



WHY DOES OUR SPELLING CHECKER 
COST LESS THAN THEIRS? 


Maybe we goofed by not charging more 
for The WORD. Our customers tell us we 
must be crazy, giving away this much 
software for only $75. 

Whafs wrong with it? 

Frankly f we're a little hurt when people 
ask us this question. We guess everyone 
must be getting used to paying $200 to $300 
for decent software. Anything that costs 
less must be Junk, Right?... WRONG!!! 


The WORD 
better! 


is not only cheaper, it's 


Available NOW for: 

B hl single CP/m\ CDGS™ 

XEROX 820 {8" only) 

Intertec Superbrain™ 

Apple™ with CRM Softcard 

<35.000 word diclionary} 

North Star™ Double/Quad with CP/M 
CP^M is a registered trademark o! Digital Research 


The WORD gives you more! 

► The WORD gives you a 45,000 word 
dictionary that fits into less than 140K of 
disk space. 

- The WORD works with your favorite 
text editor and marks mistakes in your 
document for easy, in-con text, correction. 

i The WORD'S one-touch word review 
lets you add new words to the dictionary 
with a single keypress. You can build your 
own custom dictionaries too! 

► The WORD will look up the correct 
spelling of misspelled words. 

► The WORD analyzes your writing, 
counting words and showing you how 
often each word was used. 

f The WORD has a special homonym 
helper feature to deal with these pesky 
words. 

1 The WORD will find rhyming words, 
solve crossword puzzles, and much more! 


OASIS SYSTEMS 

2765 REYNARD WAY, SAN DIEGO, CA 92103 


CALL TODAY! 

( 714 ) 291-9489 
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H you don't know a baud from a floppy... 

YOU NEED TO KNOW THE 
QDP-lOO MICROCOMPUTER 



Most people who need computers 
don't have the time, or desire, to 
become full-time computer 
“wizards." 

With the budget-priced QDP-lOO 
you get all the time-saving pre¬ 
cision information you want from 
a computer, now and in the future, 
without all the unnecessary com¬ 
plexity associated with less consider¬ 
ate computers. 

QDP-lOO IS A FULL-SCALE 8-bit computer, 
readily upgradeable to 16 bits as your 
business or professional information¬ 
processing needs grow. It uses the IEEE 
S-lOO bus. compatible with CP/M and 
MP/M disk operating systems. 

QDP-lOO HANDLES BOTH floppy disks 
and hard disks to give you total 
software versatility. 

QDP-lOO CONNECTS INSTANTLY to 
any standard terminal and printer. 

Both serial and parallel ports are 
available. Features most micro¬ 
computers can't match. 


It does more, 
does it easier, 
and costs a 
lot less. 


QDP-lOO HAS SINGLE BOARD 
SIMPLIcriY. Eliminates the hassle 
of complex multi-chip, multi¬ 
board computers. 
QDP-lOO IS EASY to learn and to 
operate. Most owners use their 
QDP-lOO with professional skill and 
results in short order. Our instruction 
manual doesn't need an interpreter. 
Ii you'd rather be a wizard with 
computer results, than with computers, 
choose the QDP-lOO, Call or write tor 
literature and full details, 

QDP NEEDS A FEW MORE GOOD DEALERS. 
Attractive, profitable, protected dealerships 
are still available in several high-potential 
computer market areas. 


Quasar 

Data 

Products 


10330 Breeksville Road 
Cleveland, Ohio 44141 
oia/^oa. 0838 Telex, 241596 


CP/M and MP/M 

are registered trademarks 

of Digital Research Corp, 





Listing 1: A simple Atari BASIC program to demonstrate display-list interrupts. This program changes the screen color from blue 
to pink and darkens the character set halfway down the video display. The complete BASIC program in listing la contains the 
assembly-language routine given in listing lb. 


la 

10 DLIST=PEEK(560)+256*PEEK(561):REM 
20 POKE DLIST+15,130:REM 
30 FOR 1=0 TO 19:REM 
40 READ A:POKE 1536+1 f A:NEXT I 
50 DATA 72,138,72,169,80,162,88 
60 DATA 141,10,212,141,23,208 
70 DATA 141,24,208,104,170,104,64 
80 POKE 512,0:POKE 513,6:REM 
90 POKE 54286,192:REM 


lb 

PHA 


save accumulator 

TXA 



PHA 


save X-regis+er 

LDA 

#$50 

dark color for characters 

LDX 

#$58 

p i rtk 

STA 

WSYNC 

wait 

STA 

C0LPF1 

store color 

STX 

C0LPF2 

store color 

PLA 



TAX 



PLA 


restore registers 

RTI 


done 


find display list 

insert interrupt Instruction 

loop for poking DU service routine 


poke In Interrupt vector 
enabIe DLI 


while the beam is off the left edge of 
the screen. The color transition will 
occur one scan line lower, but it will 
be neat and clean. 

The proper way to use a display- 
list interrupt, then, is to set the DLI 
bit on the mode line before the mode 
line for which you want the action to 
occur. The DLI-service routine 
should first save the 6502 registers 
onto the stack and then load the 6502 
registers with the new graphics values 
to be used. It should execute a ST A 
WSYNC immediately before storing 
the new values into the appropriate 
ANTIC or CTIA registers. Finally, it 
should restore the 6502 registers and 
return from the interrupt. This pro¬ 
cedure will guarantee that the 
graphics registers are changed while 
the electronic beam is off the screen 
and that the new display parameters 
take effect at the beginning of the 
desired line. 

The program in listing 1 is a very 
simple DLI-service routine. It changes 
the background color from blue to 
pink. It also changes the color of the 
characters so that they show up as 
dark against the pink background. 
The upper half of the screen remains 
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The MX-100. Not just better. Bigger. 

Epson. 


Our MX-80 was a pretty tough act to follow. 1 mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. But the results of all out 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be¬ 
lieved. For starters, we built in unmatched correspon¬ 
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 — are practically unbelievable. 
But there's something about the MX-100 that goes far 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob¬ 
lem for those of us at 
Epson. 

How are we going to 
top this? 

Your next printer . 

EPSON 

EPSON AMERICA, INC. 



3415 Kashiwa Street • Torrance, California 90505 • (213) 539-9140 
Circle 159 on inquiry card. See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 




















blue even though the DLI routine 
keeps stuffing pink into the color 
register. This is because the operating 
system's vertical-blank-lnterrupt 
routine keeps stuffing blue into the 
color register during the vertical- 
blank period. The blue color comes 
from the operating system's shadow 
register for that color register. Every 
hardware color register is shadowed 
out to a RAM (random-access 
read/write memory) location. You 
may already know about these 
shadow registers at decimal locations 
708 through 712. For most purposes, 
you can change colors by poking 
values into the shadow registers (see 
last month s article for an explanation 
of shadow registers). If you poke 
directly into the hardware registers, 
the operating system shadow process 
will wipe out your poked color within 
y 60 second (ie: at the top of a new 
screen display). For DLIs, however, 
you must store your new color values 
directly into the hardware registers. 
You cannot use a DLI to set the color 
of the first displayed line of the 
screen. The operating system takes 
care of that line for you (and the first 
line is off the top of the screen, 


Listing 2: Restoring the Atari attract 
mode to a display driven by display-list 
interrupts , Only two 6502 assembly- 
language instructions have to be added to 
the DLI routine , DRKMSK and COLRSH 
are page zero locations (hexadecimal 4E 
and 4F) set up and updated by the 
operating system during the vertical blank 
interrupt. When the attract mode is not in 
force, COLRSH takes a value of 00 and 
DRKMSK takes a value of hexadecimal 
FF. When attract mode is in force , 
COLRSH is given a new random value 
every four seconds and DRKMSK holds a 
value of hexadecimal F6. Thus t COLRSH 
scrambles the color and DRKMSK lops 
off the high-order luminance bit. 

LDA NEWCOL IDA MEWCOL 

STA WSYNC EOF? COLRSH 

STA C0LPF2 AND DRKMSK 

STA WSYNC 
STA C0LPF2 


anyway). Use DLIs to change colors 
of lines below the first line. 

By stuffing colors directly into the 
hardware registers, you create a new 
problem: you defeat the automatic 
attract mode. Attract mode is a 
feature provided by the operating 
system. After nine minutes without a 
keypress, the colors on the screen 
begin to cycle through random hues 
at lowered luminances. This insures 
that a computer left unattended for 
several hours does not burn an image 
into the television screen. 

It is easy to build attract mode Into 
a DLI routine by inserting only two 
lines of assembly code, as shown in 
listing 2. 

The implementation of attract 
mode in display-list interrupts exacer¬ 
bates an already difficult problem: 
the shortage of execution time during 
a DLL A description of DLI timing 
will make the problem more obvious, 

DLI Timing 

DLI execution is broken into three 
phases. Phase 1 covers the period 
from the beginning of the DLI to the 
ST A WSYNC instruction. During 
phase 1, the electron beam is drawing 
the last scan line of the interrupting 
mode line. Phase 2 covers the period 
from the STA WSYNC instruction to 
the appearance of the beam on the 
television screen. Phase 2 cor¬ 
responds to the horizontal blank; all 
graphics changes should be made dur¬ 
ing this phase. Phase 3 covers the 
period from the appearance of the 
beam on the screen to the end of the 
DLLservice routine. The timing of 
phase 3 is not critical. 

One horizontal scan line takes 114 
clock cycles of real time. A DLI 
reaches the 6502 on or around cycle 
number 15. The 6502 takes about 7 
cycles to respond to the interrupt. 
The operating-system routine to ser¬ 
vice the interrupt and turn control 
over to the DLI-service routine takes 
11 machine cycles. Thus, the DLI- 
service routine does not gain control 
until about 33 clock cycles have 
elapsed. Furthermore, the STA 
WSYNC instruction must begin by 
cycle number 103; this reduces the 
time available in phase 1 by 11 cycles. 
Finally, ANTICs DMA (direct 
memory access) will steal some of the 
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OUR MEDIA IS 
OUR MESSAGE 


Over the past seven years 
we've earned a name for our¬ 
selves by making the best 
magnetic media in the busi¬ 
ness. Precision magnetic media 
— Diskettes, Mini Diskettes, 
Diagnostic Diskettes, Rigid 


Just dial Dysan direct TOLL 
FREE at 800/538-8] 50 or 
408/988-3472 [in California) or 
contact your focal Dysan office. 

Precision magnetic media 
from Dysan. 

Our media says it all. 


Discs, Disc Packs, and Disc 
Cartridges — ail certified to be 
100% error free both on-track 
and between the tracks. 

Now we're making it 
easier for you to buy the best. 


Medici 


CORPORATION 

5440 Patrick Henry Drive 
Sanra Clara, CA 95050 
408/988-3472 
TDK 171551 DYSAN SNTA 
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remaining dock cycles from the 6502. 
Nine cycles will be lost to memory- 
refresh DMA. This leaves an absolute 
maximum of 61 cycles available for 
phase 1* This maximum is achieved 
only with blank-line mode lines. 
Character and map mode instructions 
will result in the loss of one cycle for 
each byte of display data. The worst 
case arises with BASIC modes 0, 7, 
and 8, which require 40 bytes per 
line. Only 21 machine cycles are 
available to phase 1 in these modes. 
Thus, a phase 1 routine will have 
from 21 to 61 machine cycles of 
execution time available to it. 

Phase 2, the critical phase, extends 
over 24 clock cycles of real time. As 
with phase 1, some of these cycles are 
lost to cycle-stealing DMA. Player- 
missile graphics will cost 5 cycles if 
they are used. The display instruction 
will cost 1 cycle. Two more cycles 
will be stolen if the Load Memory 
Scan option in the display list is used. 
Finally, I or 2 cycles may be lost to 
memory refresh or display-data 
retrieval. Thus, from 14 to 23 


usable machine cycles are available to 
phase 2. 

The problems of DLI timing now 
become obvious. To load, attract, 
and store a single color will consume 
14 cycles. Saving the 6502 A, X, and 
Y registers onto the stack and then 
loading, attracting, and saving three 
colors into A, X, and Y registers will 
cost 47 cycles: most, if not all, of 
phase 1. Obviously, the programmer 
who wishes to use DLls for extensive 
graphics changes will expend much 
effort on the timing of the DLI. For- 
tunately, the beginning programmer 
need not concern himself with exten¬ 
sive timing calculations . If only 
single-color changes or simple 
graphics operations are to be per¬ 
formed, cycle counting and speed op¬ 
timization are unnecessary. These 
considerations are only important for 
high-performance situations. 

No simple options are available to 
the programmer who needs to change 
more than three color registers in a 
single DLI. It might be possible to 
load, attract, and store a fourth color 


early in phase 3, if that color is not 
displayed on the left edge of the 
screen. Similarly, a color not showing 
up on the right side of the screen 
could be changed during phase 1. 
Another approach is to break one 
overactive DLI into two less am¬ 
bitious DLIs, each doing half the 
work of the original. The second DLI 
could be provided by inserting a 
single-scan-line blank instruction 
(with the DLI bit set) into the display 
list just below the main interrupting 
mode line. This will, of course, con¬ 
sume some screen space. 

Another partial solution is to per¬ 
form the attract chores during 
vertical-blank periods. To do this, 
two tables of colors must be kept in 
memory. The first table contains 
color values intended to be displayed 
by the DLI routines. The second table 
contains the attracted values of these 
colors. During vertical blank, a user- 
supplied interrupt-service routine 
fetches each color from the first table, 
attracts it, and stores the attracted 
color in the second table. The DLI 


PRODUCTS FOR YOUR RADIO SHACK 








MICROTEXT COMMUNICATIONS VIA YOUR MODEM! 


Now you can use your printer with your modem? Your computer can be an 
intelligent printing terminal. Talk to timeshare services or to other personal 
computers; print simultaneously through a second printer port; and re display 
text stored in memory. Download text to Basic programs; dump to a cassette 
tape, or printer, or both. Microtext can be used with any printer or no printer at 
all. It features user-configurable duplex/parity for special applications, and can 
send any ASCII character. You'll find many uses for this general purpose 
module! Available in ROM PACK, ready-to-use, for $59,95. 


SOFTWARE DEVELOPMENT SYSTEM 

The Micro Works Software Development System (3DS80C) is a complete 6809 
editor, assembler and monitor package contained in one Color Computer program 
pack! Vastly superior to RAM-based assemblers/editors, the SDSBQC is non¬ 
volatile, meaning that if your application program bombs, it can't destroy your 
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your 
program. Since all three programs, editor, assembler and monitor are co-resident, 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 

The powerful screen-oriented Editor leatures finds, changes, moves, copys and 
much more. All keys have convenient auto repeat (typamatic}, and since no line 
numbers are required, the full width of the screen may be used to generate well 
commented code. 

The Assembler features all of the following: complete 6809 instruction set; 
complete 6800 set supported for cross-assembly; conditional assembly; local 
labels; assembly to cassette tape or to memory; listing to screen or printer; and 
mnemonic error codes instead of numbers. 

The versatile ABUG monitor is a compact version of CBUG, tailored for debugging 
programs generated by the Assembler and Editor, it features examine/change of 
memory or registers, cassette load and save, breakpoints and more. SDSflOC 
Price: $89.95 


THE 



INI 1111 llll llll^ GAMES 

Star Blaster — Blast your way through an asteroid field in this action-packed 
Hi-Res graphics game! Available in ROM PACK; requires 16K. Price: $89.95 
Pac Attack — Try your hand at this challenging game by Computerware 1 with 
fantastic graphics, sound and action! Cassette requires 16K. Price: $24,95 
Berserk — Have fun zapping robots with this Hi-Res game by Mark Data 
Products. Cassette requires 16K. Price: $24.95 

Adventure — Black Sanctum and Calixto Island by Mark Data Products. Each 
cassette requires 16K Price: $19.95 each 


ROM LESS PAK I — is an empty program pack capable of holding two 2716 or 
2732 EPROMs, allowing you up to 8K of program! The PC board inside comes 
with sockets installed, ready to go with the addition of your custom EPROMs. 

Price: $2495 

2-PASS DISASSEMBLER — with documentation package. 16K; cassette 80C 
Disassembler Price: $49.95 

CBUG — Machine language monitor CBUG Cassette Price: $29,95 

CBUG ON 2716 EPROM: Can plug into Romless Pak I, CBUG ROM Price: 

$39.95 

PARALLEL PRINTER INTERFACE — serial to parallel converter allows use of all 
standard parallel printers. PtBDC Price: $69.95 
Assembly Language Programming r by Lance LeventhaL Price: $16.95 
MEMORY UPGRADE KITS: 4-1GK Kit Price $39-95 16-32K {requires soldering 
experience) Price: $39.95 

PARIS £ SERVICES: SAMs, 6809Es, RAMs, PIAs. Call for prices. 


_ _ _ - turnup WE SHIP FROM STOCK! 

D © GOOD STU FF ! Master Charge/Visa and COD Accepted 

P.o. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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It took hard work and K|T\7 
experience for you to 
>ecome a leader. Same 
lere. Founded in 1973,1.1. UJ 
A/e were the first company to ship 
10,000 color graphics units. We 
>ell to computer professionals— 


Buy factory-direct - jssSSi 
from Intelligent ESS, 

^ Why such a dramatic offer? 

OVSl61XlS Ihtelli-gent Systems was built 
* around the needs of computer 


not through computer stores. So, if you 
lon’t need a salesman to tell you what 
/ou need, try this unique offer: 

A factory direct, money-back guarant¬ 
ee for our 3650 color graphic desktop 
computer with 56K of memory for only 
51995—plus your choice of either an 
nternal 5 %" 92K Floppy Mini Disk Drive 
or $395. or an external 8" Floppy Disk 
Drive for $895 f (These prices good only 
A/ith this offer.) You can buy only one 
unit before 12/31/81. cash with order. 
Jse it for 30 days; if you're not sold on 
:he merits of your color graphic 
computer, return it. We 
A/if I refund the full 
ourchase price 


* around the needs of computer 
professionals. We sell primarily through 
OEM sand want to introduce the dynam¬ 
ics of color graphics to professionals like 
yourself—so you can help us introduce 
color graphics in your company 
Features Included for $1995: 

* 56K total memory, 32K user RAM,4K 
disk buffer RAM, 4K refresh RAM. 16K 
ROM (includes extended disk BASIC) 

* 13 raster scan color CRT * 8 fore- 
ground colors w/blink and 8 background 
colors • 64 coL/32 tine * 64 ASCII & 64 
graphics characters ■ 128H x 128V graph¬ 
ics w/point bar & vector 


generators * RS232C port 


Buffered bus connector 


* 72 key professional keyboard * User’s 
Manual & sampler disk * Factory War¬ 
ranty: 90 days parts & labor 

And Your Choice of: 

* Internal 5}f 92K disk drive: $395 * 
External 8" 295K disk drive: $895 
(These prices good only with this offer.) 

Options Include: 

* 101 key keyboard: $100 * 117 key key¬ 
board: $250 * blank 8K board for add-on 
EPROM: $75 * One-year Factory Ser¬ 
vice Contract: $350 

Software Available: BASIC is stan¬ 
dard; you can add Fortran for $75, 
Text editors, assemblers, other utilities 
available Also, hundreds of additional 
programs, Including ColorCalcT 
ColorGraph; M as well as programs for 
education, accounting, WP, statistics, 
etc. 

Will your information processing 
be more comprehensible in color 
graphics (or color slides) in manage¬ 
ment meetings? If so, act now. For 
details, call Marketing Services at 
404/449-5295. 


Intelligent 

Systems 




COLOR COMMUNICATES BETTER 


Intecotor Drive - 225 Technology Park/Atlanta 
Norcross, Georgia 30092/Phone 404/449-5295 


Unretouched photos of screens. 
This offer, not available through computer stores, 
expires 12/31 /SI. U.S. domestic prices, 
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MICRO-TAX SYSTEM DIRECTORY 
1981 FEDERAL INCOME TAX 


LOWING FUNCTIONS 


PLAY ACCOUNT S 
Nf OUE&TI-DNNA 


If any of the numbers in the 
table look familiar, Micro-Tax 
is for you. 

Because Micro-Tax is 
the professional CP/M tax 
system that really makes 
dollars and sense. 

FULL PROFESSIONAL 
FEATURES FOR AS LITTLE 
AS *250. 

Whether you’re a tax 
professional doing thou¬ 
sands of forms a month or 
an individual filling in one 
excruciating return a year, you'll 
love Micro-Tax. 

Micro-Tax computes and 
prints all the schedules and forms 
in the table. It's menu-driven, so 
you choose the number of what 
you want done, then respond to 
your computer’s prompts. 

Micro-Tax prints question¬ 
naires for any or all of the forms 
you select. Checks out alterna¬ 
tives for income averaging, mini¬ 
mum tax and maximum tax on 
earned income several different 
ways, then lets you know where 
your greatest savings are. Besides 
just preparing your returns, it's 
terrific for your tax planning. 

And Micro-Tax even 
generates IRS-approved forms, 

DEPRECIATION, ACRS, BATCH 

COMPUTING/PRINTING. 

For more complex returns, 
Micro-Tax has all the sophisti¬ 
cated features you need. 

The Partnership and Profes¬ 
sional versions can maintain a 
depreciable asset master file 
and compute depreciation by 
individual items and groups. 

Both versions handle the 
Accelerated Cost Recovery 


System. Both operate in the 
batch mode, so you can enter 
data all day then compute and 
print at night. 

And both versions, besides 
generating IRS-approved forms, 
can also print on standard IRS 
forms or on blank sheets for use 
with overlays. 

Micro-Tax is the professional 
tax planning and preparation sys¬ 
tem you’ve been waiting for. 

MICRO-TAX IS BETTER 
THAN EVER. 

This year Micro-Tax is half 
the size and four times as fast as 
it was last year. It runs on any 
56k CP/M micro, including the 
Apple, with at least 204k of disk 
storage (one or more drives, 
HOk/drive minimum). 

It includes ail the new 1981 
regulations, but if there are any 
changes, just call CompuServe 
and they’re yours, instantly. 

And if you have any ques¬ 
tions at all, you'll get your 
answers fast because we give 
you two technical hot lines: ours 
and a direct line to Micro-Tax. 

Now what could be finer 
than that? 


OUR MONEY-BACK 
GUARANTEE. 

If Micro-Tax doesn’t do 
just what you want it to do, 
return it in 30 days and we'll 
give you your money back, 
But chances are you’ll 
keep it because for the first 
time, your taxes can be as 
easy as 5,6,8 (see the display). 

To get Uncle Sam's num¬ 
ber, just use one of ours to 
order Micro-Tax today: 
800-854-2003 X823. 

(CA: 800-522-1500 X823.) 

The Discount Software 
Group, 6520 Selma Avenue, Los 
Angeles, CA 90028. For addi¬ 
tional information, call Mark at 
(213) 837-5141. 


UHCLTS NUMBERS! MICRO-TAX’S NUMBERS: 


SCHEDULES & 
FORMS 

INDI¬ 

VIDUAL- 

PRO¬ 

FESSIONAL 

INDIVIDUAL 

PARTNER¬ 

SHIP 

1040, 1040A 

• 

* 


1065 

A. B ,C,D, E.ES.G.R, R P 



* 

F, SE 



• 

K.K-1 

2106 



* 

2119 




2210 

2440 




2441 




3460 



* 

3903 




4137 




4562 

** 


• 

4625 



* 

4664 



* 

4726 




4797 



■ 

4952 

4972 

5695 




6251 

* 



6252 

- 


m 

6765 

Accelerated Cost 
Recovery System 




Batch preparation 
and printing 



m 

Print: 

IRS-approved forms 



r 

On IRS forms 



* 

On Wank sheets 
for overlays 


■ 



$250 

$1000 

$750 

* Printed, not computed. 


Both: $ 1500 


Integrated State Income Tax programs from 
$250 to $750. 


©PawlufcOorp 1981 
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SAM’S BOOKS 
SAVE UP TO 25% 


Listing 3a: An assembly-language routine which is included in the multiple display-list- 
interrupt program shown in listing 3b. 


BUY A SERIES FROM THIS LIST OR 
INDIVIDUAL TITLES USING THE 5 
DIGIT ORDER CODES. ORDER A 
CATALOG OF ALL SAM r S BOOKS 
AND SAVE! 


PHA 

TXA 


SERIES ‘A* COMPUTER COOKBOOKS 


No. 21524 The Cheap Video Cookbook □ 17 95 

No. 21723 Son Of Cheap Video □ 59.95 

No. 21697 8085A Cookbook □ *13.95 

No. 21313 - TV Typewriter Cookbook □ *H .95 


SERIES TRS-SO 

No. 21741 Circuit Design Programs for the TRS8Q 

□ $14.50 

No 21633 TRS 80 Interfacing Book 1 □ $10.95 

No. 21739 TRS 80 Interfacing Book 2 □ *11 95 

SERIES ‘C’ 8080 

No. 21541 0080/8085 Software Design Book 1 □ $12 95 
No. 21615 8080/8085 Software Design Book 20*12 95 
No. 21628 TEA: An 8080/8085 Assm Editor □ 511 95 

SERIES ‘D’ COMPUTER FUNDAMENTALS 

No 21698 Guide Book To Small Computers □ $6 95 
No 21486 Getting Acquainted With Microcomputers 

□ $9.95 

No 21634 Sam s Crash Course In Microcomputers 

□ *19 95 

Nb 21653 Microcomputer Primer (Second Edition) 

□ *14 50 

No 21483 Your Own Computer D *1.95 


PHA 

INC COUNTR 
LDX COUNTR 
LDA COLTAB.X 
STA WSYNC 
STA COLBAK 
CPX #$4F 
BNE ENDDLt 
LDA #$00 
STA COUNTR 


use page $F0 for color table 

wait 

last line? 
no, exit 

yes, reset counter 


SERIES E’ 2-80 

No 21682 280 M ic roco m puter Design Projects fl * 13.95 

No 21500 280 Microcomputer Hand Book □ *11.95 

No 21609 280 Microprocessor Programing * 

Interfacing. Book 1 □ *12 95 

No 21610 Z80 Microprocessor Programing & 

Interfacing Book 2 □ *15.95 


ENDDLI FLA 
TAX 
PLA 


restore accumulator 


SERIES F' 650216800 

No. 21(56 6502 Software Dessgo □ $12.95 

No. 21459 • How To Program Microcomputers □ *10.95 
No. 21684 How To Program And Interface The 6800 

D *15.95 

No 21726 6801, 68701, 8 6803 Microcomputer 
Programming 8 interfacing □ *14.95 


SERIES 'G' COOK BOOKS 


No 21695 (COP-AMP Cookbook (2nd EdmonJD *15.95 


No 21168 ACtwe Filter Cookbook □ $14 95 

No 21398 CMOS Cook Booh □ *12 95 

No 21527 !C Converter Cbokbook □ $13.95 

No. 21416 IC Timer Cookbook □ *10.95 

No. 21035 TTL Cookbook □ *11.95 


Series - Prices indicated 
are Leas 25 % 

‘A’ 32.80 □ 'E* 41.10 D 

B'2B.05 □ F-41.10 □ 

C 2B.39 □ G'60.52 □ 

D r 39.97 □ 


TOTAL FOR SINGLE 
TITLES 


ORDER A CATALOG 
LISTING ALL SAM'S 
BOOKS AND SAVE 
WITH SPECIAL DIS 
COUNT PRICES □/ 


DISCOUNT 15% 

H- 

TOTAL FOR 
SERIES _ 


CATALOG_1 

SHIPPWG AND 
HANDLING 50c 
PER/TITIE _ 

b%m TAX 


WHERE A PPL . 

total this 

ORDER _ 


SEND CHECK OR MONEY OROER 

MAIL TO: 

STELLAR SYSTEMS 
P.O. BOX N 

NORTH BRANCH, MN 55056 

Prices may be subject to change without notice. 


RTI 


routine then retrieves values directly 
from the second table without paying 
the time penalty for attract 

Multiple Display-List Interrupts 

It is often desirable to have a 
number of DLIs occurring at several 
vertical positions on the screen. This 
is an important way to add color to a 
display. Unfortunately, there is only 
one DLI vector; if multiple DLIs are 
to be used, then the vectoring to the 
appropriate DLI must be imple¬ 
mented in the DLI routine itself. 
There are several ways to do this. If 
the DLI routine does the same process 
with different values, then it can be 
table-driven. On each pass through 
the DLI routine, a counter is incre¬ 


mented and used as an index to a 
table of values, A sample DLI routine 
for doing this is given in listing 3. 

Another way to implement multi¬ 
ple display-list interrupts is to use a 
DLI counter as a test for branching 
through the DLI-service routines to 
the proper DLTservice routine. This 
slows down the response of all the 
DLIs, particularly the ones at the end 
of the test sequence. A third method 
is to have each DLI-service routine 
write the address of the next routine 
into the DLI vector at hexadecimal 
locations 200 and 201, This should be 
done during phase 3. It is the most 
general solution to the problem of 
multiple DLIs and has the additional 
advantage that vectoring logic is per- 
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Listing 3b: A simple Atari BASIC program to demonstrate multiple display-list interrupts. This program puts 80 different colors on 
the video display. The complete BASIC program shown here contains the assembly-language routine given in listing 3a. 


10 GRAPHICS 7 


20 DLIST=PEEK(560)+256*PEEK(561>:REM 
30 FOR J=6 TO 84:REM 
40 POKE DUST+JJ41 :REM 
50 NEXT J 
60 FOR J=0 TO 30 

70 READ A:POKE 1536+J,A:NEXTJ:REM 
80 DATA 72,138,72,238,32,6,175,32,6 


find display list 

give every mode line a DLI 

BASIC mode 7 with DLI bit set 


poke In DLI service routine 


i 


90 DATA 169*0,240*141,10,212,141,26,208 

100 DATA 224,79,208,5,169,0 

110 DATA 141,32,6,104,170,104,64 

120 POKE 512,0:POKE 513,6:REM vector to DLl service routine 

130 POKE 54286,192:REM enable DLI 


formed after the time-critical portion 
of the DLI, not before* 

Keyboard-Click Routine 

The operating system keyboard- 
dick routine interferes with the func¬ 
tion of the DLL Whenever a key is 
pressed and acknowledged, the on¬ 
board speaker is clicked. The timing 
for this dick is provided by several 
STA WSYNC instructions. This can 
throw off the timing of a DLI routine 
and cause the screen colors to jump 
downward by one scan line for a frac¬ 
tion of a second. There is no easy 
solution to this problem* One pos¬ 
sible remedy involves the VCOUNT 
register (hexadecimal location D40B), 
a read-only register in ANTIC that 
tells what scan line ANTIC is display¬ 
ing. A DLI routine could examine this 
register to decide when to change a 
color* Another solution is to disable 
the operating system keyboard- 
service routine (a tedious job) and 
provide your own keyboard routine. 
A third alternative is to accept no in¬ 


puts from the keyboard* If keypresses 
are not acknowledged, the screen 
jiggle does not occur. 

Kernels 

The display-list interrupt was 
designed to replace a more primitive 
software/hardware technique called a 
kernel. A kernel is a 6502 program 
loop that is precisely timed to the 
display cycle of a television set. By 
monitoring the VCOUNT register 
and consulting a table of screen 
changes catalogued as a function of 
VCOUNT values, the 6502 can arbi¬ 
trarily control all graphics values for 
the entire screen* A high price is paid 
for this power: the 6502 is not 
available for computations during the 
screen-display period, which is about 
75 percent of the time. Furthermore, 
no computation may consume more 
than the 4000 or so machine cycles 
available during vertical-blank and 
overscan periods. This restriction 
means that kernels can only be used 
with programs requiring little com¬ 


putation, such as certain skill and 
action games. For example, the 
Basketball program for the Atari 
400/800 uses a kernel; the program 
requires little computation but much 
color* The multicolored players in 
this game could not be done with 
display-list interrupts because DLIs 
are keyed to playfield vertical posi¬ 
tions, not player positions* 

It is possible to extend the kernel 
idea right into a single scan line and 
change graphics registers on the fly. 
In this way, a single color register can 
present several colors on a single scan 
line* The horizontal position of the 
color change is determined by the 
amount of time that elapses before 
the change goes in. Thus, by carefully 
counting machine cycles you can get 
more graphics onto the screen. Unfor¬ 
tunately, this is extremely difficult to 
achieve in practice. With ANTIC per¬ 
forming DMA on the 6502, it is very 
difficult to know exactly how many 
cycles have really elapsed; a simple 
count of 6502 cycles is not adequate. 
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FINE BUSINESS COMPUTING 
6340C AMERICANA DRIVE 315C 
WILLOWBROOK, ILL 60514 
312-749*7444 


“Philosophical fun and games... 

of a very high order from the authors of 

Godeh Escher* Bach and Brainstorms ”* 



Pulitzer Prize-winner Douglas Hofstadter and the philosopher Daniel 
Dennett take you on a mind-jolting exploration of art and science, 
humor and philosophy, to probe the meaning of self and conscious¬ 
ness. 'The authors supply extracts from literature (Borges, Lem) and 
scientific reports (A.M. Turing, John Searle) that reveal the complex¬ 
ities, idiosyncracies, and sheer brilliance (and folly) of man thinking 
about himself The quandary of human self-representation 
is brilliantly explored in this cunning, interdisci¬ 
plinary banquet of food for thought”— 

—ALA Booklist 
"Superb...with equally wondrous 
commentaries” 

—Martin Gardner 


*Kirkus Reviews 


An Alternate of the Book-of- 
t he-Month Club (Science) 
70,000 copies in print 
$15.50 at bookstores 

BASIC BOOKS, INC. 

10 E. 53 Street, New York 10022 


If ANTICs DMA is turned off, the 
6502 can assume full control of the 
display, but it must then perform all 
the work that ANTIC normally does. 
For these reasons, horizontal kernels 
are seldom worth the effort. If the 
two images to be displayed in dif¬ 
ferent colors are widely separated, 
however, say by 20 color clocks or 
more, the separation should cover up 
the timing uncertainties and render 
this technique feasible. 

Using Display-List Interrupts 

The tremendous value of graphics 
indirection and all those modifiable 
registers in the hardware now 
becomes obvious. With display-list 
interrupts, every one of those 
registers can be changed dynamically. 
You can put lots of color, graphics, 
and special effects onto the screen. 
The most obvious application of DLIs 
is to put more color onto the screen. 
Each color register can be changed as 
many times as you have DLIs. This 
applies to both playfield color 
registers and player color registers. 
Thus, you have up to nine color 
registers, each of which can display 
up to 128 different colors. Of course, 
a normal program could not effec¬ 
tively use all of those colors. Too 
many DLIs start slowing down the 
whole program, and sometimes the 
screen layoutcannot accommodateall 
of them. In practice, displaying a 
dozen colors is easy, two dozen re¬ 
quires careful planning, and more 
than that requires a contrived situa¬ 
tion. 

But DLIs can give more than color. 
They can also be used to extend the 
power of player-missile graphics by 
changing the horizontal position of a 
player. In this way, a player can be 
repositioned partway down the 
screen. A single player can then have 
several incarnations on the screen. If 
you imagine a player as a vertical col¬ 
umn with images drawn on it, a DLI 
becomes a pair of scissors with which 
you can snip the column and reposi¬ 
tion sections of it on the screen. Of 
course, no two sections of the player 
can be on the same horizontal line, 
and so two incarnations of the player 
cannot be on the same horizontal 
line. If your display needs allow 
graphics objects that will never be on 
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Simply... 



559900 

13" RGB Color/ 320 Lines Resolution 


12" P31 GREEN 
PHOSPHOR 
1200 LINES 
RESOLUTION 




$17900 


Whether it's our new color or one of 
our other models, just visit your local 
dealer and discover why Data Ed simply 
offers the best monitors for your money. 

If these units are not available from 
your local dealer. . .fill out the coupon 
below or call toll free 1-800-258-6370. 

These units available for immediate 
delivery. 

PLEASE SEND ME: 




12" B&W 
15 MHz 


L 


$13900 


A 


mon irons by 


Data 


..RGB Color @ $599.00 (plus $4.95 shipping) 
..TM-12PC-GX© $1 79.00 (plus $2.75 shipping) 
..TM-12PC @ $139.00 (plus $2.75 shipping) 



18 BRIDGE STREET 
SALEM, N.H, 03079 
TWX: 710-366-0502 



NAME., 


ADDRESS.............. 

CITY.... STATE........ .ZIP.., 

EUcheck Enclosed CUc.O.D. EDviSA ED MasterCard 
Card Number.....*/.....Bank Number.. 


Expiration Date...,.Signature.. 
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CLEARANCE ZENITH COLOR 
VIDEO MONITOR $349. 

SUPER SELLING TERMINALS FROM 
LEAR SIGLER/Call lor quotes. 

ADM-3A/Induslr¥*s favorite dumb 
terminal tor some very smarl 
reasons/ 

ADM'3A + NEW from Lear Siegler 
CALL! 

IT IS HERE! If is Ihe new Intermedi¬ 
ate Terminal Irom Lear Siegler. 

NEC COLOR MONITOH/RECErVER 
HIGH RESOLUTION/ 

Composite video using BMC con¬ 
nectors. S'Pin connector for VCR/ 
VTR video loop In/Out and 
television reception. 

SANYO MONITORS AT LOW COM- 

■ /Sanyo's new line 
ol CRT data display monitors are 
designed tor the display of alpha’ 
numeric or graphic data 

9" SANYO B/W $1*9, 

12* SANYO B/W 
12" SANYO W/ 

GREEN SCREEN 
13" SANYO COLOR 

Visit our giant 

ANN ARBOR STORE 

1250 North Maui Street 
Ann Arbor Michigan 

FREE CATALOGS 

MICRO DEC PDP/ 

The most com- LSI-11 Systems 

plete catalog config ure 6 and 

o f micro- com - i nl e grot ed with 

puters, acces- other manufac— 

sories and turers compat-^ 

peripherals. idles. 

Send for them! 


4 




NOVATION CAT ACOUSTIC 
MODEM Answer Originate 

NEW! D-CAT Direct Connect 
Modem from Novation. 

MATROX PRODUCTS/ Ihe 

complete lino, 

DYSAN DISKETTES/Slngle side, 
single density. Hard or Soft Sector 

A SS.ea. 

MEMOREX 3401*3/51/4 disks 
/with hub ring for Apple $3.50 

MEMORY INTEGRATED CIRCUITS 

Call tor quantity discounts when 
ordering over 50 units. 

MOTOROLA 411* <200 Nano¬ 
second Plastic) 

GiLTRONTX RS 232 SWITCH/ 

You can conned three peripherals 
to one computer or three com - 
putefs to one peripheral Switches 
the eight most important RS 232 
signals 

DEC LSl-ll/Compumart now 
oilers Ihe entire praducl line. 

CALL FOR PRICES AND DELIVERY 

HP-41C CALCULATORS 
MEMORY MODULES lor storing 
programs of up to 2000 lines of 
program memory. 

EXTRA SMART 1 CARD READER, 
Records programs and data back 
onto blank magcards 
THE PRINTER, Upper and lower 
case. High resolution plotting 
APPLICATION MODULES 

NEW SUPER 4I-CV SYSTEMS with 

Quad RAMS built-in. Maximum 
memory on-board leaves slots 
open lor Application Pacs and 
peripherals, 

+ CARD READER 
+ CARD READER + PRINTER 


& 

RM EXPANSION ACCESSORIES FOR 
AIM- CALL SPECS AND PRICES 

APPLE m IS IN STOCK/Apple m 

Information Analyst Package— 
128k Apple HI, Black and White 
Monitor 12". and Information ana- 
iysl software. 

TOP SOFTWARE PACKAGES FROM 
COMPUMART 

VISICALC/FOR APPLE/FOR HP/ 
FOR COMMODORE/FOR ATARI 

SOFTWARE FROM APPLE/Apple 
Plot (the perfect graphic comple¬ 
ment for Visicalc/Dow Jones News 
& Quotes/Apple Fortrom/Apple 
Writer/Pascal Language System/ 
Controller Business System 

PERSONAL SOFTWARE/Visidex/ 
VisiTr e nd/Vi si PI ol /Vim Term 
MUSE/Super Text 

MOUNTAIN COMPUTER 

Expansion accessaries for Apple/ 
Super Talker/The Music System/ 
ROM plus board with Keyboard 
liiler/ROM Writer/Clock Calen¬ 
dar/AtoD and Dio A Converter/ 
Clock for Apple/C PS Multifunction 
Board 

VIDEX/Video Term (80 col. x 24 
line, 7x9 Matrix plug in compati¬ 
ble board for Apple U) w/wo 
graphics EPRGM/SSM Serial & 
Parallel, Apple Interface/AST's 
Numeric Key Plan/California 
Microcomputer Keyboard 

VIC 20 PERSONAL COMPUTER 
FROM COMMODORE 

$299. 


EPSON MX-30 
Now in stock! 

C-ITOH STARWRITER: LETTER 
QUALITY PRINTING FOR UNDER 
$2000!/This daisywheel printer 
gives high quality at a low price. 

25 cps Parallel and serial Inter¬ 
faces available. 

NEW INTEGRAL DATA'S 560 
PRINTER AH the exciting features 
of Ihe 400 series plus 141/2" paper 
capacity. 132 col. graphics printer. 
IDS 445. Priced lower than the 440 
and equipped with a better print 
head.Wilh& w/o graphics. 

IDS 460. Features include corre¬ 
spondence quality printing, high 
resolution graphics. 

NEC SPINWRITER FROM THE 
FIRST NAME IN LETTER QUALITY 

FRINTERS/Spin writer 5520 
Compumari offers beautiful print 
quality with NEC. Spin writer 
Terminals. We carry all models 
Irom ROTHRU KSR WITH NUMERIC 
KEYPAD-5510-5530 All versions 
give unsurpassed hard copy output! 

CENTRONICS PRINTERS 3 SERIAL 
MODEL 737 The closest thing to 
letter quality print for under S10D0. 
List S ] 045 SmciAX. $795 . 

737-1 Parallel Interface Usl S995 

SALE PRICE $695 
PLUS EXCITING REBATE OFFER 
ON CENTRONICS PRINTERS. 


OMNI 810 PRINTER FROM TEXAS 
IN ST R UMENT S CALL US 

The 820 RQ PACKAGE includes 
machine mounted paper tray and 
cable A compressed print option 
and device forms control 
THE 820 KSR PACKAGE includes 
fully ASCII Keyboard plus all of ihe 
features oftheRO 


IMPORTANT ORDERING INFORMATION 

CALL 800 343-5501, in Massachusetts (617) 491-2700, phones open 
from 830 am. [a 7.00 p.m Man-Fn. U,OQ am to 400 pm Sat 
PO'Si Accepted from Dun 8 Biadstieet rated companies—shipment 


contingent upon receipts of signed purchase order 
SALE PRICES Valid for month ol magazine date only—an prices sub¬ 
ject to change wtihoul notice. Our Ann Arbor retail store us open 
HQQ am lo 700 pm. Tue&Fri 10=00 am. to 500 p.m on Saturdays 
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$1895 


HAVE IT! 

$5699 



SAVE OVER $200 ON OUR BEST 
SELLING APPLE SYSTEM/ System 
includes a 48K Apple II. Apple 
Disk, DOS 3.3 and Controller and a 
Sup R MOD RF Modulator 

list $ 2209 . 

EXCLUSIVE FOR THE APPLE: 

Magic Wand r Vldex, Z-flO soficard 
(Requires 48K Apple and disk). 

COMPLETE SUB SYSTEM $925. 


At last a CPM based system that looks like it belongs in your office 
The 320 can be ordered with 51/4* or 8" drive and a family of printers 
from NEC SPINWRITERS, for letter quality, to the many currently avail¬ 
able dol matrix serial printers 

We recommend this system to our professional/business customers. 

A GREAT PRICE FOR A LOT OF MACHINE SPECS: SCREEN 24 LINES x 
80 CHARACTERS, DISK 51/4 DUAL OR 8" DUAL. KEYBOARD TYPEWRITER 
STYLE WITH 20 KEY PADS PORTS INCLUDE SERIAL AND PARALLEL 
(1 EACH) 


FROM ROCKWELL 

THE SMALL SYSTEM FOR 
CHRISTMAS BUYING 


Our AIM Starter System for Educa¬ 
tional & Laboratory use includes 

4K AIM/BASIC ft ROM/ASSEMBLER 
ft ROM/POWER SUPPLY EGl EN- 
CLOSURE/CRAIG TAPE RECORDER. 





800 - 343-5504 


IN MASS CALL 617-49K270Q 


Svstems 

ICOMPUMART 


65 Bent Street, Dept 112 
PO Box 568, Cambridge, MA 02139 

From THE LEADER. 

We just might be the largest independent small systems dealer in the country. Here's why: 
COMPUMART has been serving the computer needs of industry since 197L 
We stock, for immediate shipment, only those products from the finest micro-computer 
manufacturers. 

And any product, except software, can be returned within 10 days for a full refund—even 
if you just change your mind. We also honor all manufacturers' warranties. Our expert 
technicians will service any product we sell 

Call us lor more information on products, product configuration and service. Our phones 
are open Monday thru Friday. 8:30 a.m. to 7:00 pm and Saturday 11,00 am to 400 pm 
We have a staff of highly knowledgeable sales people wailing to hear from you, and 


SPECIAL INTRODUCTORY SYSTEM PRICE SAVE $1000, 

820 SYSTEM I (51/4" DUAL) W/ 820 SYSTEM U (8' 1 DUAL) W/ 

SPINWRITHR CPM AND WORD- SPINWRITEfi CPM AND WORD- 

STAR—$5699, STAR-$6699. 


ACCESSORIES FOR AIM STARTER: 

PL 65 High Level Umguage/Paper 
for the Aim (roll)/Rockwell's 4 slot 
Motherboard/ 


WE ALSO CARRY RM EXPANSION 
ACCESSORIES FOR THE AIM-65, 


APPLE ACCESSORIES 


CHOOSE FROM: Silentype Printer 
w/x face/Light Pen/Easy Writer 
(80 col. need a Videx)/Clock for 
Apple. 

FROM MICROSOFT 16K RAM 
Board/FORTRAN. 

FROM COMPUTER STATION: 

Hi-Res Dump for 460 Printer. 

OUR APPLE INVENTORY IS COM¬ 
PLETE. WE’VE GOT rr ALL- 




^qppkzoompubzr 

^^Autboiized Dealer 
Accept No Less 


Rockwell International 
Authorized Dealer 
Accept No Less 


to help Because service is what we're all about, 


ORDER EARLY FOR CHRISTMAS DEUVERY • CALL EARLY FOR GUARANTEED DELIVERY DATES 


























the same horizontal line, a single 
player can do the job. 

Another way DLIs can be used in 
conjunction with players is to change 
their width or priority. This would 
most often be used along with the 
priority-masking trick described in 
part 3 of this series last month. 

DLIs can also be used to change 
character sets partway down the 
screen. This allows a program to use 
character graphics in a large window 
and regular text in a text window. 
Multiple character-set changes are 
possible, A program might use one 
graphics character set at the top of the 
screen, another graphics character set 
in the middle of the screen, and a 


regular text character set at the bot¬ 
tom, A “Rosetta Stone" program 
would also be possible, showing dif¬ 
ferent text fonts on the same screen. 
The vertical reflect bit can be changed 
with a DLI routine, allowing some 
text to be right side up and other text 
to be upside down. 

The proper use of the DLI requires 
careful layout of the screen display. 
Designers must give close consider¬ 
ation to the vertical architecture of 
their displays. The raster-scan tele¬ 
vision system is not two-di mens! on- 
ally symmetric; it has far more ver¬ 
tical structure than horizontal struc¬ 
ture. This is because the pace for 
horizontal screen drawing is about 


200 times faster than the pace for ver¬ 
tical screen drawing. The Atari 
400/800 display system was designed 
specifically for raster-scan television, 
and it mirrors the anisotropy of the 
raster-scan system. The Atari 
400/800 display is not a flat, blank 
sheet of paper on which you draw; it 
is a stack of thin strips, each of which 
can take different parameters. The 
programmer who insists on designing 
an isotropic display wastes many 
opportunities. You will achieve 
optimal results when you organize 
the information you wish to display 
in a strong vertical structure. This 
allows the display-list interrupt to be 
used to its greatest potential.■ 





COMPUTERS 


NORTHSTAR 

Burned ond rested - becked by tost woironty 
service. Exclusive Soil* CP/M* (nemos** drive 
capacity. Otfcl* and Winchester! available. 
Our NorrhataHareberrer than "focroty sealed" 
■ coll us - we' II mil you why. (free go me* disk). 

HftZ II 64K DD . 52795,00 

HftZ tl 64K Quad 53095.00 


A new line of mieros-servleed locoify by 
General Elecrric. Sysiem I include* 6riK RAM 
CP/W IMG on floppy, and diagnostics, 

system i ... mas 

SYSTEM II .. $5349 


ADDS Viewpoint 
Televideo 910 
Hozelfine Esprit 
Soroc IQ 130 


Okidoto M-80 
Qkidoto M-82A 
Okidoio M-83A 


ALTOS 

Jingle user 0000-2 Includes dual 4" doable 
density drives Cl Mg, capadiy). two serial 
pom, two parallel pom. ond CP/M®, 

CaM far other Altos prices, 

ACS-3000-2 w/CP/M^ 52649 

ACS-6000-15 w/MP/M® 54195 


ZENITH 

The all-in-one computer rhqr J * backed by 
youHocol Zenkh/Heofh service cenrer. Green 
Screen. CP/M®, and Supercede Ind. 

Z89 w/48K, 2 SIO's 52144 

Z90 w/64K. 2 SfO's 52395 


51245 

51249 


Anadex 950D/95G1 

Tl 810 Basic . 

Dorosputh -160 
New CP-Graphics ... 


Tele video 912 
Teteyldeo 920 
Televideo 950 


t \ 

Scottsdale Systems^ 

6730 E. McDowell Rood, Suire 110, Scottsdale, Arizona 65257 

s (602)941-5856 ffi 

Call 8-5 Mon.-Fri. 

t (We Export) TWX 910-950-0082 {IMEC SCOT) 


C.ltoh SfarwtfteMP 
Utah Starwrlter II S 

NEC 3500 . 

NEC 7710/7730 
Diablo 630 
w/tractors. 


51324 

51595 

51995 

52340 


Ampex D80 
D80 Amber 
Mime Act 5A 
ADM - 3A 
Sorac IQ 120 


52295 


- MAIL ORDER ONLY- 

2% cosh discount induded/cHorge cords odd 2%. Prices subject to change, product 
subject to ovoilobHJiy, Arizona residents add 5%. F.O.O- poinf of shipment 5cortsdole. 
0-20% restocking fee for r&igrned merchandise. Warranties included on all products. 
Personal checks take 3 weeks to clear, 

CP/M and MP/M are registered trademarks of Digital Research. 


Poper Tiger 460G 
Poper Tiget 560G 
Centronics 739P 
Centronics 7395 
DEC LA34AA 


5789 

51129 

5649 

5729 

51049 


NEC PC-8023A 
Malibu 

Dual Mode 200 
Ma nnes mann-Tally 
MT-1805 


51645 













































THE LAST MEMORY 



64K STATIC RAM/EPROM BOARD 

At last a 64K STATIC memory board for S100 systems. But it’s not just a 64K static RAM board, EPROM's can 
also be intermixed with RAM making it the only memory board needed for SI00 systems. That’s why we call it 

THE LAST MEMORY. 


• 64K DENSITY 


• EXTENDED ADDRESSING 


THE LAST MEMORY uses the new 2016 byte-wide 
16K static RAM to achieve a board density twice that 
possible with old 2114 static memories. 


• 2716 EPROM COMPATIBLE 


THE LAST MEMORY includes the IEEE SI00 
extended addresses. These are fully decoded allowing 
expansion to a full 16 megabyte system memory, 

• FAST 

The standard board allows 4 MHz operation. 

• LOW POWER 


A separate board is no longer required for EPROM’s 
containing monitors, bootstrap loaders, etc. 

2716 EPROM’s can be inserted into the board without 
modification. 


• SIMPLE ADDRESS DECODING 
Where memory is required, just plug a RAM or 
EPROM in the corresponding socket. Empty memory 
sockets occupy no memory space, providing compat¬ 
ibility with memory mapped I/O devices. 


Only one memory 1C is ever active in byte-wide 
memory systems. The result is far less power con¬ 
sumption than older 16K static memory boards. 

• LOW COST 

Its best feature is the price: 



Kit 

A&T 

RAM-less Board 

99.99 

139.99 

16K RAM 

249.99 

289.99 

32K RAM 

389.99 

429.99 

48 K RAM 

519.99 

559.99 

64K RAM 

639.99 

679.99 



static memory systems 

15 So. Van Buren Ave. Suite 209 

Freeport, Illinois 61032 (815) 235-8713 
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Unbeatable prices 


MX 80/70 FRICTION FEED KIT 
by Orange Micro 


HERE AT LAST! A friction 
feed kit for your EPSON 
MX 80/70. The kit allows the 
user to convert his Epson 
printer to a friction feed and 
pin feed mechanism. 

The friction feed will 
accept single sheets of your 
letterhead, or multiple 
copy forms such as invoices 
with up to 4-part carbon copies. 

The pin feed replaces the adjustable sprocket mech¬ 
anism. It allows use of 9J4“ wide continuous fanfold 
paper which is an industry standard size. 

No drilling required. Installation takes about 30 
minutes. All parts are included with easy to follow 
instructions. $75.00. DEALER INQUIRIES INVITED. 


EPSON MX 80/MX 80 FT 


C. ITOH STARWRITER 


Daisywheel Letter 
Quality 25 CPS (Optional 
45 CPS) * Typewriter quality 

• Centronics parallel • RS 
232 Serial (Optional) * Pro¬ 
portional spacing • Bi-direc¬ 
tional • Programmable VFU 

• Self test • Diablo compatible • Friction feed (Optional 

tractors) ■ 136 printable columns • Manufactured byTEC 
C. ITOH STARWRITER . (List $1895) $ Call 


NEC SPINWRITER 


High Speed Letter Qual¬ 
ity • 55 CPS • Typewriter 
quality • Bi-directional • 
Plotting & Proportional 
spacing 

77XX RO. Serial/Para I lei 
. (List $3055) S2575 


EPSON MX 70 


CENTRONICS 739 


EPSON MX 100 


Orange Micro 

EPSON PRODUCTS LETTER QUALITY PRINTERS 


9 x 9 dot matrix • Lower case descenders • 80 CPS 
■ Bi-directional, logic seeking • 40, 66,80,132 columns 
per line • 64 special graphic 
characters • TRS-80 Com¬ 
patible * Form handling • 

Multi-page printing • 

Adjustable tractors 
MX 80 (List $645)$ Call 
Graftrax-80 Dot Graphics 
Upgrade. . (List $95) $ Call 
MX 80 FT includes Friction 
Feed .. (List $745) $ Call 


TVI910, TVI912C, TVI920C, TVI950-Please calf toll 
free. Prices are too low to advertise . $ Call 


With graphics and word 
processing Print Quality • 18 
x 9 dot matrix; suitable for 
word processing • Underlin¬ 
ing • proportional spacing 

• right margin justification • 
serif typeface * 80/100 
CPS • Q'4" Pin Feed/Friction 
feed • Reverse Platen 

• 80/132 columns • Top 
of Form 

CENTRONICS 739-1 (Parallel) . (List $955) $Call 

CENTRONICS 739-3 (Serial) . .(List$1045) $815 


QUME 9/45 typewriter quality 
- typewriter quality 


$ Call 
S Call 


TELEVIDEO CRT’S 


Super low-priced dot res¬ 
olution graphics -5x7 dot 
matrix • User replaceable 
printhead & Top of Form 
MX 70. ...(List $450)$ Call 


Same basic features as 
the MX 80 • PLUS friction 
feed for single sheets * 
PLUS 15" wide carriage 
MX 100. . . (List S995)$ Call 


Dot graphics ■ 100 CPS • Bi-directional, 
_ c-seeking - Tractors & friction feed • 5-Alphabet fonts 
* 8 character sizes • Proportional spacing 
NEC 8023 DOT MATRIX . (List $795) $ Call 








































..technical expertise. 



ANADEX 


Dot Graphics. Wide Car¬ 
riage • 11 x9 dot matrix; 
lower case descenders • 

Dot resolution graphics • Bi¬ 
directional, logic seeking 
- Up to 200 CPS * RS 232 
Serial & Parallel • Forms 
control * X-ON/X-OFF • Up 
to 6 part copy. 

ANADEX 95C 



.(List $1650) $1350 


IDS 460G. 
IDS 560G 


Dot Resolution Graphics. 
Quality print, speed 9 wire 
staggered printhead with 
lower case descenders • 
Over 150 CPS * Bi-direc¬ 
tional. logic seeking • 8 
character sizes; 80-132 col¬ 
umns • Adjustable tractors 
• High-resolution dot graph¬ 
ics • Proportional spacing 
& text justification 

. (List $1094) $ Call 

. (List $1394) $ Call 


INTERFACE EQUIPMENT 

CCS APPLE SERIAL Interface & Cable . $150 

ORANGE INTERFACE for Apple II parallel 

interface board & cable . $110 

TRS-80 CABLES to keyboard or Exp. Interface .. $ Call 

NOVATION D-CAT direct connect modem . $ Call 

ATARI, NORTHSTAR printer cables . . .$ Call 

ALL EPSON ACCESSORIES .. $ Call 

THE GRAPPLER™ 


APPLE INTERFACE AND CABLE 
by Orange Micro 


The Grappler™ interface 
card is the first to provide 
on-board firmware for Apple 
high resolution dot graph¬ 
ics. No longer does the user 
need to load clumsy soft¬ 
ware routines to dump 
screen graphics—it's all in 
a chip. Actually, it’s our 
E-PROM, and it is replace¬ 
able to accommodate the Anadex, Epson MX-70. 80* 
and 100, IDS Paper Tigers. Centronics 739. NEC 8023, 
C. ITOH Prowriter, and future graphic printers. The 
Grappler™ accepts 18 software commands including 
Hi-Res inverse, 90° rotation, double size, and much 
more. Invented by, and available from Orange Micro and 
Orange Micro dealers only. $ Call for price. 

•Requires GRAFTRAX 80 



VISIT OUR RETAIL STORES 

If you live in California, or are visiting don't miss our 
two Printer Stores. Expert consultation and know-how 
is available to assist you in getting the best printer for 
the application .We provide live demonstrations for a wide 
selection of Printers. 




13604 



SHERMAN OAKS. 13604 Ventura Btvd.. (213) 501-3486 
ANAHEIM. 3150 E. La Palma, Suitel, (714) 630-3622 
Store Hours: M-F10-6. Sat. 10-4 

At Orange Micro our printer specialists fit the right 
printer to your application. Call us today for free consul¬ 
tation (and don’t forget to ask for your free catalog). 

Phone orders are WELCOME; same day shipment. Free use of VISA 
and MASTERCARD. COP's accepted. Personal checks require 2 weeks 
to clear Manufacturers warranty Included on ail equipment. Prices sub- 
|ect to revision 

CALL FOR FREE CATALOG 

TOLL FREE (800) 854-8275 


CA, AK, HI (714) 030-3322. 
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How to Build a Maze 


Mazes are fun to solve. With a little 
imagination, mazes can be incorpor¬ 
ated into many different computer 
games. If you know how, it's a simple 
matter to use the computer to gener¬ 
ate random mazes, 

A traditional maze has one starting 
point and one finishing point. In ad¬ 
dition, all locations inside the maze 
are reachable from the start, and 
there is one and only one path from 
start to finish. While it is easy to place 
doorways and barriers randomly in¬ 
side a maze, it is more difficult to 
satisfy the two latter constraints. This 
article describes a fairly simple 
method that efficiently produces a 



Figure 1: Tire initial array from which the 
maze will be constructed. 


David Matuszek 

Department of Computer Science 
8 Ayres Hall 
University of Tennessee 
Knoxville TN 37916 


random traditional maze. 

The General Approach 

We begin with a rectangular array. 
Each cell of the array is initially com¬ 
pletely "walled in/' isolated from its 
neighbors (see figure 1), 

Secondly, we judiciously erase 
walls inside the array until we arrive 
at a structure with the following 
property; for any two cells of the ar¬ 
ray, there is only one path between 
them. Thus, any cell can be reached 
from any cell, but only by a single 
unique path (see figure 2). Computer- 
science jargon refers to such a struc¬ 
ture as a spanning tree , and it is the 



Figure 2: One possible spanning tree for 
the array in figure 1. 


creation of this spanning tree that is 
the tricky part of building a maze. 

Finally, the border of the maze is 
broken in two places to provide a 
start and a finish position. Since there 
is a unique path between any two 
cells of the maze, there will be a 
unique path from start to finish. 
Hence, start and finish can be chosen 
in any convenient manner, say, at 
random locations on opposite sides of 
the maze (see figure 3). 

Building the Spanning Tree 

Starting with a fully "walled-up" 
array (see figure 1), pick a single cell 
in the array and call this cell the 



Figure 3; The spanning tree from figure 2 
with possible entry and exit points added , 
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Amdek 


From picture perfect. 

To letter perfect. 



At Amdek, we make monitors for people who 
demand state-of-the-art color. And for people who 
know that crisp, clear text display is an art in itself. 

Our versatile Color-113" video monitor features 
standard NTSC composite input , front-mounted con¬ 
trols and a built-in speaker with audio circuit. Our 
popular Video-30012" Green Phosphor monitor has an 
easy-to-read, non-glare screen, 18 MHZ band width 
and 80 x 24 character display 

Both offer easy portability with lightweight 
cabinetry and molded-in handles. And both are fully 


compatible with most computer and word processing 
systems. So compare our performance with other 
monitors. Then compare prices. For quality and value, 
youll choose Amdek. 

NEW THIS FALL: our advanced high resolution 
Color-II monitor with interface board for Apple IT com¬ 
patibility Color-n features RGB, TTL input and 560(H) 
x 260(V) resolution for crisp 80 x 24 character display 
and exceptionally sharp color graphics. Ask your 
dealer about an Amdek Coior-II, Color-1, or Video-300 
monitor today 




2420 E. Oakton Street, Suite "E/ r Arlington Heights, Illinois 60005 (312) 364-1180 TLX: 25-4786 






k 

■ 


Figure 4: Initial steps involved in building a maze. The cell added at each step is marked with an asterisk. The next cell to he added to 
the maze will be selected from the shaded frontier cells. 




spanning tree. Then adds cells one at 
a time to the spanning tree until it 
fills the entire array. 

At any point during this procedure, 
there will be three types of ceils in the 
array: 

• those that are already in the span¬ 
ning tree 

• those that are not in the spanning 
tree, but are immediately adjacent 
(horizontally or vertically) to some 
cell in the spanning tree (we call these 
cells frontier cells) 

• all the other cells 


The algorithm follows: 

1. Choose any cell of the array and 
call it the spanning tree. The four cells 
immediately adjacent to it (fewer if it 
is on an edge or in a corner) thus 
become frontier cells, 

2. Randomly choose a frontier cell 
and connect it to one cell of the cur¬ 
rent spanning tree by erasing one bar¬ 
rier. If it is adjacent to more than one 
cell of the spanning tree (and it could 
be adjacent to as many as four!), ran¬ 
domly choose one of them to connect 


it to, and erase the appropriate bar¬ 
rier. 

3. Check the cells adjacent to the cell 
just added to the spanning tree. Any 
such cells that are not part of the 
spanning tree and have not previous¬ 
ly been marked as frontier cells must 
now be marked as frontier cells. 

4. If any frontier cells remain, go 
back to step 2. 

5. Choose start and finish cells. 

Figure 4 shows the first few steps in 
building a maze. In each case the ar¬ 
ray is shown as it would be just 
before execution of step 2 of the 
algorithm. Note that the newly added 
cel! (marked by an asterisk) in figure 
4e was adjacent to two cells in the 
spanning tree, yet it was connected to 
only one of these (the one to its left) 
by randomly choosing and erasing 
one barrier. 

If you're mathematically inclined, 
it is easy to show by induction that 
this process results in a*spanning tree. 
When the tree consists of a single cell, 
there is (vacuously) only one path be¬ 
tween any pair of cells* As each new 
cell is added, it forms no new paths 
between cells already on the tree 
(since the tree is a dead end), and 
there is exactly one path from the new 
cell to any other cell (you can get out 
via only one cell, and from that cell 
there is only one path). Finally, the 
process ends when there are no more 
frontier cells (cells adjacent to the 
spanning tree but not in it), and this 
can happen only when all cells have 
been absorbed into the spanning tree. 

Implementation Details 

You should store in each cell of the 



96K CP/M® 

(For your TRS-80* Model II) 
Multiple Job Executive 

Add a whole new dimension to your 
TRS-80 Model II. Let it work while you 
work!! 

ATQN's unique JobStro3m tH CP/M 2.2 r along with additional RAM memory; allows you to 
simultaneously compile, assemble, or link in one 64K background partition (62K TFA) while you 
edit files, and spool to the printer, and communicate with another computer in up to four 32K 
foreground partitions |28K TP A). 

As you expand memory beyond 64K r you also enter the amazing world of TrackMode BIOS™ 
which not only multiplies diskette speed up to five times, but also automatically performs read 
after write checks for the ultimate in data reliability, 

•Gain hard disk performance for a fraction of the cost— and no backup problems!!! 

•Works in 32K r add RAM memory to 256K using standard Radio Shack memory boards. 

•Supports two sided expansion disk drives (1.2 megabytes per diskette). 

JobStream CP/M 2.2 (with Z-flO** Debugger) $235 
Omni Writer™ Video Text Editor $130 

Z-80 Debugger Source Code $ 50 

Package of above (a $415 value) $295 


"Software with Service' 

J^Rto 

International, 


n 

Inc. 


Prepaid, Visa, MasterCard or COD 
Shipping and handling extra. 

California residents add 6% sales tax. 

CPi'M* Digital Research, file. 

'""Tandy Carp. "™Zilog Corp. 

JohStream. TrackModB BIOS"" ATON Inti, 

Omni Writer 71 * Cm mg rap hies 

260 Brooklyn Avenue, San Jose, CA 95128 
(408) 286-4078 
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State-of-the-ar 

demands state-of-the-art software 

Operating Systems & Support Software from Technical Systems Consultants 


To perform to its fullest capabili¬ 
ties, your hardware demands 
software designed to meet the 
specialized requirements of 
today's microprocessors. State-of- 
the-art software from Technical 
Systems Consultants keeps pace 
with the rapid advancements in 
computer technology so your 
hardware can live up to its full 
potential. Our complete line of 
state-of-the-art software includes: 

The UniFLEX™ Operating System 

UniFLEX, a true multi-user, multi¬ 
tasking system for the 6809 and 
68000 microprocessors, supports 
such features as: 

* hierarchical file systems 

* device independent I/O 

* four Gigabyte disk capacities 

* full file protecfion 

* inter-task communication via 
pipes 

* I/O redirection 

* task swapping 

* full random-access files 

* comprehensive shell command 
language 


UniFLEX, structured for large-scale 
microprocessor systems, will not 
run with minimal systems and thus 
has avoided design compromise, 
(Off-the-shelf versions and OEM 
licenses are available.) 

The FLEX™ Operating System 

FLEX, a powerful, easy-to-use 
operating system designed for 
the 6800 and 6809 microproces¬ 
sors, includes: 

* dynamic filespace allocation 

* random files 

* batch job entry 

* automatic space compression 

* English error messages 

* user environment control 

* disk resident commands 

* flexible device i/O 

* printer spooling 

Pius. FLEX can accommodate 
hard disks as well as floppies. The 
System is available off-the-shelf 
for a variety of systems and in a 
field-adaptable version, (OEM 
licenses available.) 

FLEX and UniFLEX are trademarks of 
Technicaf Systems Consultants, Inc. 


Support Software 

Technical Systems Consultants 
offers a full line of state-of-the-art 
support software compatible to 
FLEX and UniFLEX. some of which 
are: 

* native C and Pascal compilers 
far advanced programming 

* extended BASJC for business 
and educational applications 

• text editing and processing 
software 

* sorf/merge package for busi¬ 
ness applications 

• variety of absolute and relocat¬ 
able assemblers 

• debug and diagnostic 
packages 

,,. and more. Write or call today 
for our brochures describing 
our complete product line. 

technical /y/tem/ 
corvukontr. inc 

Box 2570, 1208 Kent Avenue 
West Lafayette, Indiana 47906 
(317) 463-2502 Telex: 27-6143 

Sculpture by Joann Cftaney 
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Introducing 

Pascal 

Sourcebooks 

from the NAT! Pascal Software Library 

PBDGE2XSBE wand inputs 



Program Listings 

References and 
Block Summaries 
Block Indices by Page 

This new library of UCSD Pascal* compatible pro¬ 
grams provides practical applications and system 
augmentations available nowhere else. Each Pascal 
Sourcebook ™ is a treasure trove of ideas and pro¬ 
ven program techniques. These Pascal programs will 
run on every major persona! computer system cur- 
rently manufactured which has the UCSD p-System* 
Installed. 

Pascal Sourcebooks™ contain completely com¬ 
mented and annotated source listings and machine 
readable bar code texts**** of well designed,, dearly 
written UCSD Pascal- programs. Use the programs 
as is", or modify and customize them to your own 
personal tastes. Either way, you gain a practical 
working library available nowhere else 

Fits Syjsism: Interrogate directories from application programs 
m orpor 10 select existing tiles or create new files Im&ractivaly 
FS.D1 Patcil Sourcebook™ ilone"**' £69 95 

FS.02 Pucii Sourcebook™ ind Apple Psicil” media 599.95 
lucre mantel Beck up Sytlem; Use Ihese deity rituals to save 
recently used Mas to prevent loss at floppy or hard disk daEa 
IBS 01 Pitctl SnurcefaMk™ atom**” $69 95 

(63.02 Pei cel Sourcithuk™ end Apple P*«al” media. $99,95 
fieporft Generator: Use this report formatting program to create 
professional word processing quality documentation with me 
UCSD Pascal* system's Screen Editor Uses Diablo. NEC, flicoh. 
APiearnASoper, etc. printers with Diablo 1620 compalible serial 
Interface 

RGIJ1 Paical SouTWbuok™ don. $79 95 

AGI 92 Plied SwimbMlt™ £ A PP | S Pucii* * mariki 5109.95 

THapItana LMIBUei: Use these Hayes Smartmoflem'’' programs 
to dial originate or answer mode data calls Save session images 
on disk Transler files to the fine Use the aulMfidBr tor voice 
calls 

TU .01 Piicd S ourciboek™ i lone* * * * % 69.95 

TU-D2 Fiscal Sourcebook™ and Appti Pntif * midti 509,95 
Graphic Appllcitloni-f;Practical examples ol Pascal programs 
driving application Miauled graphics: examples ot hydro power 
proves, spherical lens ray tracing, sun-aanh^moon orbital model, 
numerical integration, etc, 

GAI.D1 Piictl Sourcebtmk™ dtuw**** . . $19.95 

GAI02 PijoiI Sourcebook™ and Apple Fiscal” madia $49.95 

Typewriter Simulators: Use a word processing quality printer with 
your tannins I as an eclectic electric typewriter Automatic 
address accutnulatkio, onveiope addressing, line by line correc¬ 
tion. Uses Diablo, NEC. Riicoh. Ahearn&Soper. etc. printers with 
Diablo 1620 compatible serial interface 
TSi .01 Pas cat Source book ™ a lone * * * * 549.95 

TS1.G2 Pasts! Sourcebook™ and Apple Pascal" media $79.95 

* UCSD Pascal and (JCEb p-Syilem art trademarks of lha Reganli 
ol the Stall ol CalHornia 

** A-pplg Pascal is a trademark ol the Apple Computer Company 
'*■ Smartmodem la a trademark ol Nayaa Microtampular Product* 
"** All Piseil Sourcetrooki^™ inckido HAT! Tan Format™ bar coda 
images el compmisid marfilne raadabla Pascal language source 
tests. Sir code radar; and bootstrap software are available lor 
Apple Pascal machines. 

Dealer Inquiries Irwlled 

FREE BONUS! Wilh each order, we’ll send customer^ per¬ 
sonal copy df Ihe booklet "Alternative Software Delivery Media" 
describing our NATl Tflrt Format™ printed bar coda technology 

NORTH AMERICAN 
TECHNOLOGY, INC. 

Strand Building 
T74 Concord St. 

Peterborough, NH 0345 B 
(60S) 924-7136 


Order yuur Pascal Sourcebociks™ and media 
copies mow. Call cur 24 hour credit card 
phene order service with your Master Card, 
cr Visa billing information: 

800-854-0561 operator 860 

fur in California, 800-432-7257 operator 860) 


5a 



5c 


Figure 5: For an m by n maze to he dis¬ 
played ort a computer graphics system t a 
resolution of at least 2m + 1 by 2n + 2 
mwsf be available. The 4- by 4-maze array 
of figure 5a requires a graphics array of 9 
by 9. The initial cells of the 4 by 4 array 
are s/iou?h displayed using the 9 by 9 
resolution in figure 5b. The finished maze , 
with openings between the cells where 
paths exist , is shown in figure 5c, 


array a number indicating: 1. 
whether it is in the spanning tree, in 
the frontier, or in neither; and 2. if it 
is in the spanning tree, which of the 
cell's barriers have been erased* One 
possibility is to use—1 for frontier 
cells, positive numbers for cells, 
positive numbers for cells in the span¬ 
ning tree, and 0 for all other cells, 
any cell of the spanning tree is open 
to at least one other cell, I suggest the 
following encoding: start with 0 in 
each cell, add 1 if the barrier on the 
right is erased; add 2 if the barrier 
below is erased; add 4 if the barrier 
on the left is erased, and add S if the 
barrier above is erased* The result 
will be a number from 1 to 15 that 
specifies exactly which combination 
of barriers has been erased, (Decod¬ 
ing this number shouldn't be too hard 
if you work with binary numbers.) 
Note that when you erase a barrier 
between two cells you will have to 
add the appropriate numbers to each 
of them. 

The minor exception mentioned 
above is the initial cell of the span¬ 
ning tree, immediately after step 1 of 
the algorithm (see figure 4a). Since it 
is the first, it is not yet open to any 
other cell. Give it the value 16 (or 
100, or 1984, if you prefer) so that it 
will be positive, and subtract this 
number out again in step 5* 

Now that the array representation 
has been settled, let's discuss efficient 
implementation of the algorithm* In 
step 2 a frontier cell was randomly 
chosen. To prevent bumbling around 
in the array, you must keep a list of 
those cells. This can be simply ac¬ 
complished by storing the indices of 
the n cells of the frontier (each of 
which is specified by a row number 
and a column number) in the first n 
locations of two arrays, R (row num¬ 
bers) and C (column numbers), A 
frontier cell can be quickly chosen by 
randomly choosing a k less than or 
equal to n r and using the cell whose 
indices are given by R(Je), C(k). 

Since the order of the n frontier cell 
locations in arrays R and C is not im¬ 
portant, the following code suffices to 
remove the chosen cell k: 

R (fc) - R(n) 

C(fc) = C{n) 

n = n — 1 
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MORE GREAT APPLE GAMES APPLE BUSINESS SOFTWARE 


APPLE CP/M® 


WORDSTAR* . 259.00 

SUPER SORT* . ,. 145.00 

MAIL MERGER' . 90.00 

DATA STAR* . 215.00 
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S-100 CP/M® 
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CRUSH, CRUMBLE AND CHOMP . 24,95 
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IF YOU DON’T SEE IT, 
CALL US. WE HAVE ALL 
THE LATEST SOFTWARE. 
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prices and your satisfaction. 

We guaranies everything we sell lor 30 days. If anything 
is wrong, just return the item and we'll make It right. 
And, ot course, we'll pay the -shipping charges. 
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GAMMA GOBLINS. 24.95 
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6« xxxxxxxxx 

6b xxxxxxxxxxxxxxxxxx 

When this frontier cell is added to 

X X 



XX 


XX 

the spanning tree, some of the cells 

XXX X XXX 

xxxxxx 

XX 

XXXXXX 

adjacent to it (those having a zero 

X X X X 

XX 

XX 

XX 

XX 


value) become new frontier cells. 

X X X X X 

XX 

XX 

XX 

XX 

XX 

and their locations must be inserted 

X XXX 

XX 


XX 

XX 

XX 

into the R and C arrays. Adjacent 

X XXX X X 

XX 

xxxxxx 

XX 

XX 

cells with value — 1 are already fron¬ 

X X 

XX 




XX 

tier cells and already have their loca¬ 

xxxxxxxxx 

XXXXXXXXXXXXXXXXXX 

tions recorded in the R and C arrays; 


Figure 6: The maze of figure 5 as it might appear as printed output, with each maze- 
array element represented by space characters or X characters. One space orX is used in 
6a; fujo spaces or Xs are used in 6b, 


THE NEW OMR 500 


SEES THE 


LIGHT 


An Optical 
Version 
of our MR 500 
Makes it Even 
Easier to Enter 
Data into Your 
Microcomputer 









No Special Pencils Needed 


Now you can read punched holes, 
preprinted data, or pendl marks on 
standard OMR cards. All with the 
incredibly compact OMR 500 op¬ 
tical card reader. 

Using state-of-the-art fiber optics 
to "read 1 ’ each card, a single long- 
lasting bulb does the job. Reliably 
and accurately. 


Simple, Fast, and Low-Cost 


The OMR 500 is a low-cost alter¬ 
nate to keyboard data entry. And 
at less than 1/2 second per hand- 
fed card, you won't be sacrificing 
speed. 

Compact and lightweight, our 
new optic reader is a mere 4-lb, 

4 - l fa inch cube. Automatic tum-on 
is standard. 


Wide Variety of Interfaces 


The reader Is available with In- 


• : • ■ 

AM 

•- . | j . 


telligent interfaces to Apple, 
TRS-80, PET and Atari that 
simplify user software re¬ 
quirements. Also available are 
RS-232 and S100 interfaces. 


Lighting the Way 


At $1095, including the Intelligent 
interface, the OMR 500 truly adds 
an affordable new dimension to 
card reader flexibility. Its uses are 
virtually unlimited. Small 
business, the entire educational 
field, personal computers — 
wherever data entry Is required. 

And remember, we still offer the 
Industry's largest selection of card 
readers. So whatever your needs, 
we've got the right card reader 
for you. 

Write or phone for complete 
details. Better yet, put in your 
order today. 


► 


CHATS WORTH 


DATA 

“ i cd r-*j 


20710 Lassen Street Chats worth, California 91311 Phone: (213) 341-9200 


they must not be inserted again. 

Finally, how large should arrays R 
and C be7 For an m by n array, 
analysis shows that in the worst case 
(2/3) mn locations will be required, 
but practical experience shows that 
3(m + tt) is almost always enough. 
However, if you use the latter figure 
there is a slight probability that the 
program will fail. 


Concluding Remarks 

While we have discussed building a 
maze, nothing has been said regard¬ 
ing how to display it. That depends 
entirely on your particular hardware 
and software; the answers are dif¬ 
ferent for the display screen of a 
Commodore PET than for that of an 
Apple II, and different again for a 
character printer. 

To display a maze on a screen with 
graphics capabilities, the following 
scheme is appropriate. For an m by n 
maze, you need to be able to display 
at least 2m+ 1 points vertically and 
2rcTl points horizontally—the 
"'cells” will be those points at the in¬ 
tersection of even-numbered rows 
with even-numbered columns (see 
figures 5a through 5c). Maze building 
on the screen proceeds exactly as in 
figures 1 through 3, except that the 
walls are necessarily thicker. 

To print a maze out, the same gen¬ 
eral scheme is used with, say, "X” 
characters for walls and blanks for 
paths (see figure 6). Of course, you 
can't erase an X once it is printed, so 
it will be necessary to build the entire 
maze internally before printing it. 
Then you can decipher and print the 
maze one row at a time. 

As a final note, if you are an afi¬ 
cionado of hexagonal grids, the maze 
algorithm is easily modified for other 
than rectangular grids. Implementa¬ 
tion may be a bit messy—but then, 
implementation is always messy.■ 
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PUT YOUR APPLE TO WORK FOR YOU! 

WITH THE THUNDERCLOCK PLUS™ 



As an APPLE user you already know all the things your APPLE can do. Now Thunderware 
expands that list with the THUNDERCLOCK PLUS, the complete clock/calendar system 
for your APPLE! Your programs can read the month, date, day-of-week, hour, 
minute, and second in any of APPLE'S languages. On-board batteries keep 
your THUNDERCLOCK running accurately when your APPLE is off - for up 
to 4 years before battery replacement. But that's just the beginning. 

The THUNDERCLOCK PLUS is the most useful and versatile peripheral 
you can put in your APPLE. It can keep your disk files organized by 
time-and-date-stamping them, it enhances the usability of many of the 
new business/professional software packages for accounting, filing, and 
time management, and it can remotely control lights and appliances 
for security or display purposes in your business or home. 


SOFTWARE PRODUCT COMPATIBILITY 


Many of today's important software packages for data-base 
management, business applications, communications, and time management are designed to use the 
THUNDERCLOCK PLUS. If you have or plan to purchase any of these packages, a THUNDERCLOCK will greatly 
enhance their usefulness. 


•VISIDEX* (Personal Software} *DB MASTER and MICRO-MEMO (Stoneware) *MICRO-COURIER and MICRO¬ 
TELECRAM (Microcom) »THE CASHIER and THE STORE MANAGER (High Technology) ^BUSINESS PLUS and 

NET-WORKS (Advanced Data Systems) ...and many others! 




DISK VOLUME 254 

*A 006 HELLO 
*A 006 CLOCK 
*A 004 FRAME 
*A 004 DISK INFO 
*B 003 BACKOFF 
*0 005 SCREEN 
. *B 002 TCPUTIL 
*B 004 SDTIME *0 
*A 007 ADIGCLK 
*A Oil SET TIME 
*1 009 IDIGCLK 
*A 007 TIME 
*A 003 SLOTFINDER 
*A 014 DEMO 
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THUNDERWARE'S DOS-DATER 

Our new DOS-DATER software upgrades the regular DOS on 
your disks so that DOS will use the THUNDERCLOCK to time- 
and-date-stamp disk files. Every time a program is saved or a file is 
modified, the current date and time to the minute are stored in 
the CATALOG with the file's name. You can tell at a glance when 
a program was saved or when any file was last modified. And this 
time/date stamping feature is completely automatic. That means 
any program which uses DOS will time/date stamp its files! 

REMOTE CONTROL 


Add Thunderware's X-10 INTERFACE OPTION to your 
THUNDERCLOCK PLUS and your APPLE can control lights and appliances through your BSR X-10 Home Control 
System on your pre-defined schedules. Our powerful SCHEDULER software allows you to create and modify 
schedules easily and execute them in the 'background', while using your APPLE for other tasks in the'foreground'. 
Use your APPLE for energy management, display and security lighting, or laboratory/process control. 


Our PASCAL Software lets you use all the THUNDERCLOCK'S features in PASCAL and sets the F)iler date 
whenever you boot. 


You get all this versatility in just one peripheral system. Backed by a full one year warranty. See your APPLE dealer 
for a demonstration, or contact us for more information. We'll give your APPLE the best time around! 


Suggested retail prices: 


THUNDERCLOCK PLUS.$139 

X-10 INTERFACE OPTION.$49 

PASCAL SOFTWARE DISK...$29 

DOS-DATER/DEMO DISK.$29 

MANUALS ONLY,each. $5 


Distributed by Apple Computer, Inc. 
and Computerland Corp. 


THUNDERWARE, INC. 

P.O. BOX 13322 
Oakland, CA 94661 
(415)-652-1737 

•Requires software supplied on DOS-DATER/DEMO disk. 

BSR X—10 is a trademark of BSR (USA| LTD. 

APPLE I! is a Irademark of APPLE COMPUTER, INC 










Toward a Structured 6809 
Assembly Language 

Part 2: Implementing a Structured Assembler 


Assembly-language programmers 
can have their cake and eat it too. 
They need not be shut out of the 
world of structured programming m 
order to make the most efficient use 
of a particular computer. Part 1 of 
this article showed a set of structured 
control statements that can be added 
to the 6809 assembly language. Now 
the magician will pull back the cur¬ 
tain to show how it was all done: I 
will present the actual code for the 
MC6809 structured macros and ex¬ 
plain their operation. 

However, I will not stop there. As 
several areas of programming-lan¬ 
guage design and implementation 
come together to produce a struc¬ 
tured assembly language, it is tempt¬ 
ing to look beyond the present and 
try to visualize where these tech¬ 
niques might lead. This article will 
conclude with some speculation on 
just how “high-level" an assembly 
language might become. 

It is not necessary to buy a new 
assembler in order to use these struc¬ 
tured contol statements. Any as¬ 
sembler that allows user-defined 
macroinstructions will allow the im¬ 
plementation of structured control 
statements. Before going into a de¬ 
tailed presentation of the Motorola 
MC 6809 macroassembler, 1 would 
like to discuss macros in general for 
those readers who may not be 
familiar with them. 


Listing and figure caption numbers con¬ 
tinued from Part 1 , 


Gregory Walker 
Motorola Inc M2880 
3501 Ed BLuestein Blvd 
Austin TX 78721 


What Is a Macro? 

Macros, like subroutines, are a 
way of assigning a single name to a 
complex sequence of operations. 
While subroutines are found in vir¬ 
tually ail programming languages, 
macros are much less widely used. 
Macros and subroutines have many 
similarities and one major difference. 
First we will look at the similarities. 

In assembly language, macros and 
subroutines are similar in appearance 
and in the way they are used. Each 
must be defined before it is used (ie: 
its name must be associated with the 
sequence of instructions that perform 
its operation). Then, whenever that 
sequence of operations is needed in a 
program, the subroutine or macro is 
called , 

With a subroutine, the instructions 
that define its operation exist only 
once, and a “call" instruction trans¬ 
fers control to that subroutine from 
every place its operation is needed, A 
macro is different in that the instruc¬ 
tions that define its operation are 
inserted directly into a program 
wherever they are needed. Thus, an 
obvious difference between a subrou¬ 
tine and a macro is that a subroutine 
reduces program size because its in¬ 
structions exist in memory only once, 
while a macro takes more memory 
because its instructions are stored 


once for each time the macro is used. 
A macro is also faster because the 
subroutine CALL and RETURN in¬ 
structions are not needed. 

The above difference is technically 
correct, but it misses the truly signifi¬ 
cant difference between subroutines 
and macros: a macro is expanded at 
translation time , while a subroutine is 
expanded at execution time , By 
"expanded/' I mean the operation of 
replacing a single name with the com¬ 
plex sequence of instructions that de¬ 
fines its operation. An example 
should clarify this distinction. 

Suppose I want to be able to shift 
any of the microprocessor's three 
index registers to the right. Using sub¬ 
routines, 1 will need three separate 
subroutines, one for each register. 
These subroutines are given in listing 
10. Here each subroutine has an im¬ 
plicit parameter—the register to be 
shifted right. Having written these 
subroutines, I can now use them by 
inserting a call instruction into the 
program by using the form: 

LBSR SHRTX 
or: 

LBSR SHRTY 

At translation time, each subrou¬ 
tine will be translated from assembly 
instructions into the equivalent 
machine instructions and placed at a 
particular location in memory. 
Similarly, the LBSR SHRTX will be 
translated to the machine instruction 
that branches to the location where 
SHRTX starts in memory. In essence, 

Text continued on page 204 
Circle 234 on Inquiry card. » 
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THE COMMODORE COMPUTERS 


“FROM *300 TO *1995, THEY COST LESS AND GIVE 
YOU MORE FOR YOUR MONEY. READ OUR CHART.” 

—William Shatner 





fi commodore 

COMPUTER 


The idea of a computer in every office and home used to be 
science fiction. Now it's becoming a reality. The question is, 
with so many to choose from, which computer should you 
buy? When you consider the facts, the clear choice is 
Commodore. 

COMPARE OUR $995 COMPUTER 


FULL SERVICE, FULL SUPPORT* 

Commodore dealers throughout the country offer 
you prompt local service. In addition, our new 
national service contract with TRW provides 
nationwide support. Visit your Commodore 
dealer today lbr a hands-on demonstration. 


Many experts rate Commodore Computers as the best 
desk-top computers in their class. They provide more storage 
power-up to 1,000,000 characters on 5 Va" dual disks— than 
any systems in their price range. Most come with a built-in 
green display screen. With comparable systems, the screen is 
an added expense. Our systems are more affordable. One 
reason: we make our own microprocessors. Many 
competitors use ours. And the compatibility of peripherals 
and basic programs lets you easily expand your system as 
your requirements grow. Which helps explain why 
Commodore is already the No. 1 desk-top computer in 
Europe with more than a quarter of a million computers sold 
worldwide. 


WE WROTE THE BOOK ON SOFTWARE. 

The Commodore Software Encyclopedia is a com¬ 
prehensive directory of over 500 programs for 
business, education, recreation and personal use. 
Pick up a copy at your local Commodore deafer. 


r Commodore Computer Systems Canadian Residents; 

1 681 Moore Road Commodore Computer Systems 

King of Prussia, PA 19406 3370 Pharmacy Avenue 

I Agincourt, Ontario, Canada, M1W 2K4 j 

Please send me more information, 

| Name_-— ________ | 

Company_Title__ | 

Address_ l 


City _State_Zip_ 

Te tephone___ 

Interest Area___ 

□ Business □ Education □ Personal cbm-by 


FEATURES 

COMMODORE 

4016 

APPLE 

II 

IBM 

Base Price 

$995 

$1,330 

$1,565 

12" Green Screen 

Standard 

299 

345 

IEEE Interface 

Standard 

300 

NO 

TOTAL 
Upper & Lower 

$995 

$1,929 

$1,910 

Case Letters 

Separate Numeric 

Standard 

NO 

Standard 

Key Pad 

Intelligent 

Standard 

NO 

Standard 

Peripherals 

Standard 

NO 

NO 

Real Fimc Clock 
Maximum 5W Disk 

Standard 

NO 

NO 

Capacity per Drive 

500K 

143K 

160 K 

Price?; are ha of the mo&t recent published price lists, Scptcm 

ber, 1981 «nd approximate the 

capabilities of the {16K) PET 11 4016. Disk Drives and Printers are not included in prices. Models 
shown vary in their degree of expandability. 
































Minicomputer performance ii 



RATFOR, Pascal and C. That means Decision I 
offers you a software base unmatched in 
its price/performance arena. 

The OEM machine. A basic multi-user 
system at $5,225 includes 
the Decision I, 4 Mhz 

Z80A-based CPU, m 

sophisticated 

memory 


memory allocation. One task may be delegated as a 
supervisor to privileged system functions forbidden 
to ordinary tasks or users. Such functions (I/O calls, 
unauthorized memory access, etc.), will trap to the 
supervisor. If supervisory functions are not required 
the system can be configured for turnkey multi-user 
operation. 

Multi-purpose IEEE696/S-100. Decision I utilizes the 
Morrow Designs IEEE Standard S-100 Wunderbussf 
That means you can configure it to your 
specific applications. Add a floating point 
processor, add memory (to a full mega¬ 
byte), add I/O, add controllers...add 
boards from dozens of manufacturers. 

And S-100 has a major advantage 
over single-board computers: If a 
board goes down, you simply replace 
it. And keep running. If you want to 
expand your system. Add boards 
and terminals. . jfl 

An unmatched software base. 

Decision I runs on the M/OS™ ^Bgj 

operating system. M/OS sup- 
ports all system calls source 


,?war 

un no*' 


IBM 360 and 370 are trademarks of IBM Corp. 
Wunderbuss is a registered trademark of Morrow Designs 
Decision 1 and M/OS are trademarks of Morrow Designs 
UNIX is a trademark of Beil Laboratories, Inc. 

CP/M is a trademark of Digital Research Corp, 


Multi-user. Multi Tasking. Decision I™ memory man¬ 
agement hardware includes a memory map that is 
similar to the IBM 360," and IBM 370." It supports 
up to 16 tasks or 15 users and a supervisor without 
swapping. And, more with swapping. Each task or 
user enjoys complete memory protection and dynamic 


compatibly with UNIX," Thus, UNIX programs will 
compile directly and UNIX documentation is almost 
totally applicable. Morrow CP/M" has been configured 
to run under M/OS and communicate with both CP/M 
and UNIX standard media for maximum portability. 
Languages available include BASIC, COBOL, FORTRAN, 




















) multi-user Microcomputer. 







boards, controllers and software allow you to 
configure your system your way...through a single 
supplier. 

The decision is yours. Compare the Decision I, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabilities. Compare 
flexibility. Compare utility. Then, compare price. 

We think Decision I will change the way you think 
about microcomputer systems. 

Complete information? See your computer dealer. 

Or, write Morrow Designs. 

LOOK TO MORROW 
FOR ANSWERS. 


management 
hardware, CP/M 
2.2, M/BASIC 5.2, 

3 serial and 2 parallel I/O 
ports, 14 I/O slots with S-100 
connectors, supervisor control in 
both hardware and software, 128K of 
RAM and two quad-density disk drives 
(800K) with DMA controller. Plus, cabinet 
(either desk-top or rack-mount), and power 
supply. The same system with 8" floppies 
and a full Megabyte of formatted storage costs 
$5,659. And, we offer OEM pricing. 

A better microcomputer. Whether you're build¬ 
ing a single or multi-user system, the Decision I 
offers you a hardware/software combination 
unmatched in the field. Decision 1 is not simply an 
improved 8-bit microcomputer. It’s a breakthrough. 
In both computing power and price. 

Systems your way. Morrow Designs’ full range of hard 
and floppy disk memory, add-in memory boards, I/O 


5221 Centra) Avenue, Richmond, CA 94804 
(415) 524'2101 
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Introducing, for PDP-11 rsx,rsts/e, and RT-11 users 

rascal-2 

TheTime Machine 


The First Dimension: Performance 
Pascal-2 performs. 

Pascal-2 programs run as fast as fortran iv- 
plus programs—or faster, (fortran iv-plus 
is Digital’s fastest PDP-11 high-level language.) 
Pascal-2 code is as small as code generated 
by any Digital PDP-11 compiler or interpreter— 
or smaller. And Pascal-2 typically compiles at 
1000 lines per minute. 

The Second Dimension: Structure and Portability 
As a programmer, you can write in a lan¬ 
guage close to your thoughts. With Pascal’s 
structured methods, you can do the job right 
the first time. It’s easier to design in Pascal 
than it is to debug in fortran, assembler, 

BASIC, Or COBOL. 

As a software manager, you will see the value 
of Pascal in improved communication among 
team members: they can understand one 
another’s code. Pascal’s portability will protect 
your software investment: your programs will 
outlive your current hardware. 

The Third Dimension: Tools, Tools, Tools 
The compiler precisely reports typographic or 
syntactic errors. The interactive, source-level 
debugger helps detect deep-rooted logical 
errors. The profiler helps identify code that can 


be rewritten to speed program execution. Also 
included are formatters, index generators, and 
documentation aids—a total of 70,000 lines 
of Pascal code. 

Our 2,000 customers use Pascal for such 
diverse applications as general ledger and 
payroll, integrated circuit design graphics, word 
processing, typesetting, and off-track betting: 
for trimming integrated circuits, monitoring 
particle accelerators, real-time ballistics mod¬ 
eling, and controlling saws in a lumber mill. 

The Fourth Dimension: Our Past and Future 
The core of our technical group has been 
together more than a decade. Our Pascal-1 
compiler entered commercial use in 1975. 
Before releasing our PDP-11 product, we deliv¬ 
ered Pascal-2 under contract to two major 
computer manufacturers for three different 
processors. Now we’re moving Pascal-2 to 
Motorola’s MC68000, to Digital’s vax-ii, and to 
the UNIX operating system. We're committed 
to Pascal for the long term. 

Call or write. We ll send benchmark details, a 
product description, and a free copy of the 
Pascal-2 manual (specify rsx, RT-11, RSTS/e). 

POP VAX, RSX, RSTS/E, RT-ii, and FORTRAN IV-PLUS are trademarks of Digital 
Equipment Corporation, MC68000 is a trademark of Motorola Inc. UNIX Is a 
trademark of Beil Laboratories. 


Riscal'2: The Dimensions of Performance 

Ask for a free 1fl M x 24” poster of this photograph. 


Network Computer Services 

6 Cunningham Street 
Sydney 2000. Australia 
Telephone: 211-2322 
TLX: 25523 

Valley Software, Inc. 

6400 Roberts Street, #390 
Burnaby, BC Canada V5G 4G2 
Telephone: 604-291-0651 


Hourds Computing, Ltd. 

7-B Mill Street 

Stafford ST16 2AJ, England 
Telephone: 0785-44221 
TLX: 36540 

Real Time Products 

1 Paul Street 

London EC2A 4JJ, England 
Telephone 01-588-0667 
TLX: 884971 


Rikei Corporation 

1-26-2 Nishi Shinjuku 
4316 Shinjuku-ku 
Tokyo 160, Japan 
TLX: 24208 

AC Copy 

Kurbrunnenstrasse 30 
D-5100 Aachen 
W. Germany 
Telephone: 0241-506096 
TLX: 832368 


Periphere Computer 
Systems GmbH 

Pfalzer-Wald-Strasse 36 
D-8000 Munchen 90 
W. Germany 
Telephone: 089/681021 
TLX: 523271 


Oregon 

Software 

2340 S W. Canyon Road 
Portland, Oregon 97201 
(503) 226-7760 
TWX; 910-464-4779 
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Listing 10; Subroutines for 16-bit right-shift operation. 



CTA 16K Apple RAM 
Expansion Board 

The Model AXP-16K Expansion 
Board provides a 48K Apple II 
with an additional 16K of 
memory. The board is 
compatible with the 
Language Card and related 
software. The extra memory 
is obtained by disabling the 
Apple ROM and using its 
address space for RAM, Model 
AXP-16K comes with an 
operating manual. 

Software compatibility 

integer Basic, Applesoft II, 
Fortran, Pascal, Lisa version 
2.0, Microsoft 280 Softcard, 
others. 

Special Low 
introductory 
Price 


179 9! 


HURRY! 



GTC-101 Terminals 

we still have a few of these 
powerful, reliable standard 
data terminals. Order Today! 
Limited Quantities. 

Reg. S999.00 $"7QC 

Clearance Price Only /OJ 


CTA 


COMPUTER 

TECHNOLOGY 

ASSOCIATES 


118 Castellano 
El Paso, Texas 79912 
(915> 581-3500 

Visa / M aste rCa rd / D m e rs CI ud Acce Died 

TO OR PER: Send u$ your tueok, money 
order or credit card number and exp 
date. Personal or company checks 
require two weeks to dear, credit card 
users can call with card information. 

shipping: we ship terminals prepaid by 
motor freight. Air and express delivery 
are available on aO products. 

There Is no handling charge 


■Apple it r$ a registered trademark of 
Apple computer Jnc, 


DEALER INQUIRIES WELCOME 


a- 

SHIFT 

X-RESISTER RIGHT ONE BIT 

■Mr 

SHRTX 

EXG 

LSRA 

RORB 

X, D 


EXG 

RTS 

D, X 

* 


SHIFT 

Y-REGISTER RIGHT ONE BIT. 


SHRTY 

EXG 

LSRA 

RORB 

Y, D 


EXG 

RTS 

U* Y 


* 

SHIFT 

U-REGISTER RIGHT ONE BIT. 

* 

SHRTU 

EXG 

LSRA 

RORB 

U, D 


EXG 

RTS 

D, U 

Listing 11: Assembly-language macro to shift a 

right . 

# 

* 

Shift 

a 16-blt register right one 

* 

SHRT 

MACR 



EXG 

LSRA 

RORB 

\0, D 


EXG 

EHm 

Dr \0 


Text continued from page 198; 
there has been no expansion yet, 
because the subroutine call still refers 
to the subroutine by a single name (ie: 
its starting location). 

During execution, the computer 
will step through the program, per¬ 
forming each instruction In turn. 
When it comes to the machine code 
for LBSR SHRTX, control will trans¬ 
fer to the beginning of the SHRTX 
subroutine, and the computer will 
perform the instructions that define 
SHRTX. At the end of the subroutine, 
execution will return to the instruc¬ 
tions following the subroutine call. 

This explanation will seem like old 
hat to anyone who has written a sub¬ 
routine, but the details are necessary 
in order to show that the subroutine 
has been expanded at execution time. 
Only when the subroutine call is ex- , 
ecuted does the call, in effect, expand 
into the operations that define it. 

With the subroutine case firmly in 
mind, you may have already guessed 
how macros are expanded at transla¬ 
tion time. Listing 11 shows the shift- 
right operation written as a macro for 
the MC6809. In this case, one macro 
suffices to provide the shift-right op¬ 
eration for all three registers. 


The \0 in listing 11 represents a 
macro parameter that is replaced with 
a register name when the macro is ex¬ 
panded. The \ 0 refers to the first pa¬ 
rameter in the macro call line; 
wherever the \ 0 appears in the 
macro, the first parameter will be 
substituted in its place. (The substitu¬ 
tion is purely a text manipulation. 
The characters that make up the first 
parameter in the macro call are sub¬ 
stituted for the \ 0 characters in the 
macro body.) A macro call is written 
by simply placing the macro name as 
an assembly operation with the pa¬ 
rameters in the operand field of the 
same line. Listing 12 shows examples 
of calls to the SHRT macro and the 
actual instructions generated by the 
macro expansion. 

The instructions that define the 
macro are inserted into the program 
wherever there is a macro call. Ad¬ 
mittedly they take up more memory 
than a single branch-to-subroutine in¬ 
struction, but that property is far less 
important than the power you gain 
by being able to substitute specific 
values for the macro parameters dur¬ 
ing translation. In this case, we have 
defined a similar operation on three 


204 December 1901 © BYTE Publications Inc 


















T/Maker II: 

it does a number on VisiCalc! 


VisiCalc is a fine aid for the computation of numerical 
problems. But it does have two major limitations: it is 
available only for a small number of systems, and its use 
is limited strictly to numbers, not words. To overcome 
these substantial limitations, Lifeboat Associates intro¬ 
duces T/Maker IL 

Unlike VisiCalc, T/Maker H is designed to run on most 
small business computers with CP/M® or similar operat¬ 
ing systems and a video terminal with cursor addressing 
capabilities. And soon there will be T/Maker II versions 
available for UNIX,™ RT-11™ and other systems. 

Works with words as well as numbers* Like VisiCalc, 
T/Maker II reduces the manual tasks involved in compute 
ing and calculating financial documents. But since most 
business problems and reports involve words as well as 
numbers, T/Maker II also functions as a full-screen text 
editor for word processing, 

T/Maker II is the most advanced aid for the analysis and 
presentation of numerical data and text material. In a 
matter of minutes, an entire document—including all 
edited text, all figures and all calculations—oan be created, 
reviewed on your screen and reported in printed form. 

T/Maker II turns your small business computer into a 
powerful, sophisticated and convenient tool. A tool that 
will save you money, time and energy and eliminate the 
need for costly time-sharing. 

With T/Maker II you can easily perform an unlimited 
number of analytical and reporting tasks which integrate 
numerical and text processing. You'll find T/Maker 0 per¬ 
fect for such things as: 


► Financial Statements 

• Statistics 

• Profitability Reports 

* Revenue and Expense 
Analyses 

* Portfolio Evaluations 


• Price Lists 

• Rate Structures 

• Expense Accounts 

• Cash Flow 
Projections 

• Checking Account 
Reconciliations 


rows and columns, define the relationships and T/Maker II 
will do the rest: it will perform the computations and for¬ 
matting necessary to prepare your document. When 
you re finished you can analyze your report on your 
screen or store it on a diskette. Or, you can have the report 
printed with presentation quality. 

And when any changes have to be made, simply enter 
the new figure or relationship and tell T/Maker II to adjust 
and recalculate all the new results. 

Editing capabilities* As a full-screen editor for word 
processing, T/Maker II handles text up to 255 characters 
wide. It includes features like text formatting and justifica¬ 
tion, centered titles, a text buffer for block moves and 
repeated inserts, global search and replace commands 
for printing your letters, reports and documents. Wide 
documents are supported by horizontal scrolling. 

Low cost. The cost of T/Maker H is only $275 plus shipping 
and handling. Dollars well spent once you consider all the 
time, energy and money it can save, T/Maker H is brought 
to you exclusively and supported completely by Lifeboat 
Associates, world's largest computer software publisher. 
For more information send us the coupon below, 

^4ail coupon to: Lifeboat Associates* 20 is 

1651 Third Ave,* NY* NY 10028. Or call (212) 860-0300. 

O Please send me more information on 
T/Maker II, 

□ Please send me a free Lifeboat m * 

Catalog featuring over 200 programs, /‘/ " 
including integrated accounting e/Zd\ 

and professional practice systems, 
office tools for bookkeepers and secre¬ 
taries and sophisticated tools for pro¬ 
grammers. 


NameL_ 
ITtEe_ 


Company- 

Street_ 

City,_ 

Stat&___ 


Zip 



T/MakeT IT Isa Irademarfcof P. Kaizen. 
CP/M is a trademark of Digital Re¬ 
search, Inc. VisiCalc is a trademark of 


Personal Soft ware ,1 n c. UN IX isa trade - 
mark of Bell Laboratories. RT-U is a 
trademarkol Digital Equipment Corp. 


... and much, much more. 

Easy to learn and use* You don’t have to be a program¬ 
mer to operate T/Maker II. Just follow T/Maker Qs easily 
understood and ordered instructions, set up your data in 

As an example of what T/Maker II can do, see the chart below. The operator entered only the data shown in boldface* 

T/Maker 11 calculated and reported all the other values* 




— Actual — 


Growth 


Total 


—Projected— 



1978 

1979 

1980 

Rate 

Average 

(DOD's) 

1981 

1982 * 

1985 

Item A 

42*323 

51*891 

65*123 

24,04 

53,112 

159.34 

80,782 

100*206 

191,262 

Item B 

45,671 

48*128 

49*086 

3,67 

46,962 

140.89 

50,891 

52*761 

58,791 

Total 

87,994 

98,019 

114,211 

13,93 

100,075 

300.22 

131,673 

152,966 

250,053 

% Item 

48.10 

52.94 

57.02 

8,88 

52,69 

158,1 

61.35 

65.51 

76.49 

% Item 

51*90 

47.06 

42.98 

-9,00 

47,31 

141,9 

38.65 

34.49 

23.51 

Total 

100.00 

100.00 

100.00 

— 

100*00 

300.0 

100.00 100.00 100,00 

‘Two intervening years not shown. 


LIFEBOAT WORLDWIDE dfleis jnmi the world's larges! library qI sallware Conlati yo-uf nearest dealer or Lilebeat. 


Lifebual Associates 

1G&1 Third Aye 

Wsw rorh. H Y ID02S 

Teh (2121860-0300 

Tele I mm (L&SOFTNYKi 

TWK: 710-581-2&24 (LB50FT HVKS 


lifeboat Inc. 

OK Bldg., 5F 
H-S, Slnha-Daimirn 
Minato-ku. Tokyo 105, Japn 
fsl 03-«?-3Wl 
Telm. 2423Z96 LLBJTTD] 


Lilebuat Associates. Ltd 
PO Box m 

Ionian WC2119LU. England 
Tel: QI-83M02I 
Telex mm ILBSflFTG) 


Copyright © 1981* by Lifeboat Associates 
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lifeboatI 

Worlds foremost 



Litdtort Assanalas, GmbH 
Hirkrderjatrsssfl 
Poslltth 251 
633-0 CTvom. Switzerland 
Tel: 042/3G 8616 
Telex. 665266 FWlCQ CHI 

dales 


Imtcruft GmtH 
StMoSiartenwei 5 

Ismjoine. W. Genrnjoy 
Tol 089-966 iU 
Telex; 52UOU USGFD) 


Lilacs! Associates. SARL 
ID. Giande Rue Charles de Gaulle 
92600 Asnieres, France 
Tel. I-733-QH-D4 
Telex- 250303 (PUBLIC X PAdlSl 


re source 
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Listing 12: Expansion of macroinstructiom. 


Call 


Ex cansion 

LDX 

CAT 

LDX 

CAT 

SHRT 

X 

EXQ 

X* D 

SIX 

CAT 

LSRA 




RORB 




EXG 

Dj X 



STX 

CAT 


LDY 

DOG 

LDY 

DOG 

SHRT 

Y 

EXG 

Y* d 

STY 

DDG 

LSRA 




RORB 




EXG 

Di Y 



STY 

DOG 


Listing 13: Format for Motorola MC6809 macroassembler directives. 

1) Conditional assembly based on character string comparison. 

IFC ^character strlng>#<character string> 

{Statements generated if character strings 
are the same* else skip to ENDC.) 

ENDC 

2) Conditional assembly based on comparison of a numeric expression 

with zero. 

IFEQ Cnumeric e up res s i t>n> 

(Statements generated if expression is equal 
to zeroi else skip to ENDC. > 

ENDC 


3) Assign a new value to a label 
<1abe1> SET <value> 

different registers by writing only one 
macro—one-third as much program¬ 
ming as was required by the subrou¬ 
tine approach. 

In addition to parameter substitu¬ 
tion, many macroassemblers provide 
the ability to perform conditional as¬ 
sembly (similar to branching around 
instructions with a conditional 
branch instruction, except that condi¬ 
tional assembly occurs during trans¬ 
lation of the program). A test is made 
at translation time, and two different 
sequences of instructions are pro¬ 
duced, depending on the outcome of 
the test. 

Assemblers also use labels to asso¬ 
ciate a name with a particular value. 
Labels are usually used to assign a 
written name to a particular memory 
location. In a more general sense, 
though, they can also be used as 
translation-time variables for storing 
numeric values. Listing 13 shows the 
capabilities of the Motorola MC6S09 
macroassembler used in the struc¬ 
tured macros. 

Implementation Details 

Listing 14 shows the macro defini¬ 


tions that add structured statements 
to the 6809 assembly language. The 
first seven macros, PUSH, POP, 
BACK1, RELOP, RELT3T, RELCC, 
and REGTST, provide primitive op¬ 
erations that are used by the struc¬ 
tured macros, 

PUSH, POP, and BACKl imple¬ 
ment a translation-time stack, which 
is needed if the structures are to be 
nested one inside another. Two paral¬ 
lel stacks, each ten levels deep, are set 
up using the labels SI through S10 
and Ll through L10. The symbols SI 
through S10 store the locations of 
branch instructions that are generated 
by the structures. For each branch in¬ 
struction, the corresponding Ll 
through L10 symbol will store a value 
of 1 or 0, 1 indicating a long branch 
and 0 indicating ^ short branch. 

The label STKTOP contains a 
value from 0 to 10 that indicates 
which pair of S and L labels is at the 
top of the stack. The PUSH macro 
puts a pair of values on the top of the 
stack by incrementing the value of 
STKTOP. It then stores the values to 
be pushed into the labels that 
STKTOP references. 
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(612) 635 3060; Indianapolis, IN (317) 253 1681 
Cedar Rapids. IA (319) 377-9434; 

Brooklield, W( (414) 756 1940 

N ORTH EAST (Con nec H c ut, Ve rmon t, M as sac h use 11 s. 
Maine, Rhode Island, New Hampshire) 

Pal Jenks Associates 
North Haven, CT (203) 239 6201; 

Woburn, MA <617} 938 0455 
Microsmerica Distributers 
Needham, MA (617) 449-4310 

NEW YORK METROPOLITAN AREA 
Logon, Inc, 

Fori Lee, NJ <201)224-6911 1 (212)594^5202 

MID ATLANTIC STATES (Maryland, Washington, DC, 
Virginia, W. Virginia, E. Pennsylvania, S. New Jersey) 
Micro Distrlbulqrs, Irw, 

Rockville, M □ (301) 468-6450 
Piymoulh Meeting. PA (215) 265 1600 

SOUTHEAST STATES (Louisiana, Florida, Alabama, 
Mississippi. Georgia. N, Carolina, S Carolina) 

Currie, Peak & Frailer, Inc. 

H u nt svi 11 e, AL (205) 536 1506; 

Orlando, FLA (305)855-0843; 

Greensboro. NC (919) 273 3040 


CANADA 

Nelms Electronics Ltd. 

Mississauga, Ont (416) 624-0334 


A 
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The important plus in matrix printers: 

grafixPLUS. 



Since their introduction in mid-198G T the Anadex high- 
resolution DP-9500 Series matrix printers have set new 
standards for printer quality and performance. All 
models feature the rugged Anadex 9-wire print head 
that combines long fife with resolutions of 72 dots/inch 
vertical and up to 75 dots/inch horizontal. With this kind 
of resolution, fine!ine graphics (under data source con¬ 
trol) and razor sharp characters are pluses built into 
every printer. 

Performance Plus 

The full standard ASCII 96 character set, with de¬ 
scenders and underlining of all upper and lower case 
letters, is printed bi-directionally, with up to 5 crisp 
copies, at speeds up to 200 CPS, Models DP-9500 and 
DP-9501 offer 132/158/176 and 132/165/198/220 columns 
respectively. Print densities are switch- or data-source 
selectable from 10 to 16.7 characters/inch. All char¬ 
acters can be printed double-width under communi¬ 
cations command. 

interface Plus 

Standard in all models are the three ASCII compatible 
interfaces (Parallel. RS-232-C, and Current Loop). Also 
standard is a sophisticated communications interface 
to control Vertical Spacing, Form Length and Width, 
Skip-Over Perforation, Auto Line Feed. X-On/Off. ana 
full point-to-point communications. 


Features Plus 

As standard, each model features forms width adjust¬ 
ment from 1.75 to 15,6 inches, shortest-distance 
sensing, full self-test, 700 character FIFO buffer (with 
an additional 2048 characters, optional), and a quick- 
change, 6 million character life ribbon. 

Quality Plus 

Beyond the built-in performance of the grafixPLUS 
series printers, the engineered-in quality and support 
are equally important. The result? Approval of both UL 
and FGC, Class A; operating noise levels under65dbA; 
and a nationwide service organization second to none. 

To see for yourself why the grafixPLUS printers offer 
more pluses for your printing dollar, contact us today. 



Made in 

U.S.A. 


for the World 


ANADEX. INC. * 9825 DeSoto Avenue • Chatsworth. California 91311. U.S.A. • Telephone (2131 998-8010 • TWX 910-494-2761 
U.S. SALES OFFICES. San Jose, CA (408) 247-3933 • Irvine. CA (714) 557-0457 • Wakefield. MA (617) 245-9160 • Austin, TX (5121327-5250 
ANADEX. LED. • Weaver House. Station Road * Hook Basingstoke. Hants RG27 9JY. England • Tel Hook (,025672) 3401 * Tele* S5R762 -XN.MTEX G 


Listing 14: Structured macro definitions. 


P AGE 

*** a *■* ************* ft********************** ***************** 

* 

* STRUCTURED MACROS FDR ASSEMBLY LANGUAGE PROGRAMMING THE MC6BQ9 

fr 

* COPYRIGHT < C) 1980 BY GREGORY WALKER FOR MOTOROLA/ INC 


EKBU& EQU *FGGO 
STKTQP SET G 
ISLONG SE1 0 


DEFAULT 16-BIT ADDRESS 

STACK INITIALLY EMPTY 

BRANCHES DEFAULT TD SHORT OFFSET 


****-*ft**i* ************************************************************** 

* 

* PUSH — 

* THIS MACRO SIMULATES A iO-LEVEL STACK USING TEN SYMBOLS 

* WHOSE VALUES ARE REDEFINED TO BE THE VALUES ON THE STACK. THE 

* SYMBOL "STKTQP 11 CONTAINS A NUMBER FROM 0 TO 10 WHICH INDICATES 

* THE SYMBOL (Si TO S10> THAT CONTAINS THE VALUE ON THE TOP OF THE 

* STACK A VALUE OF ZERO FOR STKTOP INDICATES THAT THE STACK IS 

* EMPTY 

* 

PUSH MACR 

STKTOP SET STKTOP+1 
IFEG STKTQP-1 


SI SET 
LI SET 
ENDC 
IFEG 
82 SET 


YO 

ISLONG 


STKTOP-2 
\o 


L2 SET ISLONG 
ENDC 

IFEG STKTOP“3 

53 SET YO 

L3 SET ISLONG 
ENDC 

IFEG STKTOP-4 

54 SET \0 

L4 SET ISLONG 
ENDC 

IFEG STKTOP—5 
85 SET YO 
L5 SET ISLONG 
ENDC 

IFEG STKTOF-6 

56 SET YO 

L6 SET ISLONG 
ENDC 

IFEG STKTQP-7 

57 SET YO 

L7 SET ISLONG 
ENDC 

IFEG 5TKT0P-8 
SB SET YO 
LB SET ISLONG 
ENDC 

IFEG STKTQP-9 
59 SET YO 
L9 SET ISLONG 
ENDC 

IFEG STKTDP-10 
510 SET YO 
L10 SET ISLONG 
ENDC 

IFGT STKTQF”1Q 

FAIL ** SYMBOL STACK OVERFLOW ** 

ENDC 

ENDM 

*********************************************************************** 
* 

* POP — 

* THE POP MACRO REMOVES THE TOPMOST ELEMENT FROM THE 

* SIMULATED STACK 

* 

POP MACR 


IFLE 

FAIL 

ENDC 

STKTQP 

** SYMBOL STACK UNDERFLOW ** 

IF 

STACK 

IS EMFTYj 

THEN ERROR 

IFGT 

STKTOP 

IF 

STACK 

NOT EMPTY, 

DECREASE 

STKTOP SET STKTOP-1 

ENDC 


STACK 

POINTER BY 

ONE 


ENDM 

************************************************************************ 


EACK1 


THIS MACRO SETS THE ASSEMBLER'S LOCATION COUNTER TD 

Listing 14 continued on page 210 


The BACK1 macro resolves for¬ 
ward references within a matched 
pair of structured macros. It uses the 
value on the top of the stack as the 
address of an unresolved branch in¬ 
struction. The L value from the stack 
is given to the symbol ISLONG to in¬ 
dicate whether the branch to be gen¬ 
erated is long or short. In addition, 
the ORG (origin) statement causes the 
branch offset to be generated at the 
proper location. BACK1 does not 
change the stack. 

The three macros RELOP, RELTST, 
and RELCC process the relational op¬ 
erators for the IF, IFTST, and IFCC 
macros, respectively. The RELOP 
macro is also used by the WHILE and 
UNTIL macros. RELOP, RELTST, 
and RELCC operate similarly: they 
generate a conditional branch instruc¬ 
tion that corresponds to the parti¬ 
cular relational operator used in the 
macro. If the branch is a backward 
reference, the branch is made to the 
value on the top of the stack. If the 
branch is a forward reference, a 
dummy branch is generated. The 
location and size (long or short) of 
this dummy branch instruction are 
pushed onto the stack for later resolu¬ 
tion. 

The REGTST macro is used by all 
of the structures to test for valid 
MC6809 registers. As with the other 
macros, if an error is detected, an 
error message is printed out using the 
FAIL directive. 

Given the above primitive opera¬ 
tions, the structured macros them¬ 
selves can be written by examining 
the equivalent machine code that 
each macro must generate. These 
structured macros are general in 
form and should move easily to as¬ 
semblers for other computers. The 
primitive operations will have to be 
redefined, depending on the macro 
facilities available on a particular as¬ 
sembler, and the calculation of 
branch offsets must be changed to the 
use of absolute addresses if the target 
computer does not provide relative 
branch instructions. 

In summary , only three capabilities 
such as the following are needed in an 
assembler to allow the creation of a 
set of structured macros: 

Text continued on page 224 
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dBASE II 

Written in assembly language (no host language 
required) dBASE can handle up 10 65,000 
records of 32 fields and 1000 bytes each Reads 
existing ASCII I ties Car be run interactively or 
can deprogrammed to produce reports 
UslPrrce 5700 00 

Microhouse Price: $628 00/650.00 

WORDSTAR" 

New version 3.0 features horizontal scrolling and 
column moves. 

Lis! Price $495 00 

Microhouse Price: $319.00/640.00 

SPELLSTAR* 

New option lor WordStar Compares words in 
your text to its 20.000 word compressed 
dictionary Then returns to WordStar for 
correction of errors Expandable diciionary 
Requires WordStar Version 3 0 Ilf you have 
another vers ton, call tor details on updates } 

List Price $250,0Q 
Microhouse Price: $165.00 
SPEUSTAR “ for APPLE 

List Price $170 00- 

Microhouse Price: $145-00/S25.00 

MAILMERGE* 

Option tor WordStar (Requires current version of 
WordStar CaLiter details! 

Ust Price: $150.00 

Microhouse Price: $105.00/625.00 

WORDSTAR TRAINING MANUAL 

Provides sixteen sequential lessons on the 
operation ol WordStar" and options 
Lisl Price $20 00 

Microhouse Price: *18.00 

SUPERSORr't 

List Price- $250 00 

Microhouse Price: *170.00/640.00 


MAILMERGE" for APPLE 

Ust Price: ST25 00 

Microhouse Price: 685.00/625.00 

TCS/Atlanta 

INTERACTIVE ACCOUNTING SYSTEM for small 
businesses. Ver S O Each package can be used 
alone or post automatically to the General Ledger 
Price listed is per package. General Ledger. 
Accounts Receivable, Accounts Payable, and 
Payroll packages available Call for details on 
new Order Entry 6 inventory packages ALSO 
AVAILABLE FOR APPLE II Requires Basic 00 
vers 5.x 

List Price- $530.00 

Microhouse Price: $75.00/625 00 

ALL FOUR TCS PACKAGES 

(compiled) Each module $79 
List Price $530 00 

Mtcrohousa Price: $269.00/$90 GO 

TELEVIDEO 950 

List Price St 19500 

Microhouse Price: $975.00 

TELEVIDEO 910 TERMINAL 
List Price £699 00 
Microhouse Price: $595.00 
ANADEX DP900Q 

List Price $1343 75 

Micro house Price: $1330.00 

ANADEX DP9001 

List Price $1343 75 

Microhouse Price: $1330 00 

ANADEX DP9500 

ust Price S1650 00 

Mic rehouse Price: $1350.00 

ANADEX DP9501 

Li si Price $165000 

Microhouse Price: $1350 00 


DIABLO 630 

Letter-quality printer uses plastic and metal 
pmtwheels 40 cps, bidireciionai, logic-seeking. 
Optional tractor. $225 
List Price: $2810 00 

Microhouse Price: $2099.00 

MORROW DfSCUS 2D 

8 inch single-sided double-density floppy disk 
drive subsystem Includes CP/M* and MBASIC 
List Price $1095.00 

MLcrehouse Price: $925.00 

MORROW HARD DISK SUBSYSTEM 

10 Megabyte. Includes S-1Q0 controller card, 
CP/M*, and enclosure. 

List Price $3695 OO 

Microhouse Price: 63059.00 

SCITRONICS REALTIME CLOCK 

For Apple II Crystal controlled f 002% accuracy) 
with lithium battery on board to guard against 
power interruption 
Ust Price $109 00 

Microhouse Price: $98-10 

NOVATION AUTO CAT MODEM 

List Puce $249 00 

Microhouse Price: $222.00 

NOVATION D CAT MODEM 

Ust Price $199.00 

MlcfOhouse Price: $162.00 

MICROSOFT APPLE SOFTCARD 

Regular Microhouse price S3Q5 OO Save when 
purchased with MicroPro's WordStar for Apple or 
TCS/AManta Accounting Sysiem Includes CPM* 
and MBASIC. 

List Price $349 oo 
Microhouse Price: 6290.00 


PATASTAR" 

List Price $350.00 

Microhouse Price: $245.00/640.00 

WORDSTAR "CUSTOMIZATION 

Package includes diskette and manual Specify 

disk formal 

Usl Price: $150.00 

Microhouse Price: $95.00 

WORDSTAR * for Apple. 

List Price: S375 00 

Microhouse Price: $245.00/640 00 

SUPERSORT" for APPLE 

List Price: $200.00 

M ic rohou se P rice: 6130.00/640.00 

APPLESOFT 1 COMPILER 

Ust Price: $200.00 

Microhouse Price: $167.50 


NEC PC-8023A 

Bidirectional logic-seeking dot matrix printer 100 
characters per second 7x9 matrix for English 
characters, 8x8 matrix for graphics and dot 
graphics Fixed qr proportional spacing. 
Descenders on lower case letters Parallel only. 

LI si Price $795 00 

Microhouse Price: $695-00 

C ITOH STARWRITER I 

Letter-quality printer uses Diablo p la she 

primwheels and ribbons 25 cps bidirectional, 

logic-seeking Parallel interface 

List Price $1695.00 

MicrobouHe Price: $1431.00 

C tTOH STARWRITER I 

Serial Version 
List Price $1960 00 

Microhouse Price: 61502.00 


Software & Manual/M&nual Only 

PRICES AND SPECIFICATIONS SUBJECT TO 

CHANGE WITHOUT NOTTCE 

CP/M is a registered trademark ol Digital Research 

APPLE are registered trademarks ol Apple Computers 

Inc 

WORDSTAR. DATASTAR. MAILMERGE, 

SPELLSTAR and SUPERSORT are registered 
trademarks of MicroPro Inlemational. 


SHIPPING: Add $5 per manual or software package 
Add $2 50 for COD orders. Call for shipping charges 
on other items Pennsylvania residents add 6 per cenl 
sales tax 



P 0 Box 498 
Bethlehem, PA 18016 
(215)866-8219 


Software: 

AGOODY! 

MicroPro’s Electronic 

Worksheet £225 


Hardware-. 

IT’S NEW! 


MICROLINE 82 A 

$650 


Microhouse 


Circle 257 on Inquiry card. 























Big sate 
onKsI 

16K...$ 149.95 
32K... $199.95 
48K... $249.95 
64K... $299.95 



New (AWS-IB 

The Ultra byte Memory Board 

Due to the tremendous success of our JAWS 1, we 
were able to make a special purchase of first-quality 
components at below-cost prices for \ AWS-IB. And 
we are sharing our cost saving with you. But don't be 
surprised if the next time you see this ad the prices 
have gone up substantially. Belter yet, order now, 
and get the best memory on the market at the best 
price on the market. 

ONE CHIP DOES IT ALL 

Jaws-IB is the Rolls-Royce of all the SlGQ dynamic 
boards. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
.. delay lines . . . massive heat sinks .. . unreliable 
trick circuits. ]AWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . , fast performance . .. low power 
consumption . . . latched data outputs - - . 200 NS 
4110 RAM's . . . on-board crystal .. . RAM lumper 
selectable on BK boundaries - . . fully socketed ., , 
solder mask on both sides of board. . . phantom Line 
. . . designed for 8080, 8005. and ZB0 bus signals .. . 
works in Explorer, Sol, Horijeon, as well as all other 
well-designed Si00 computers. 


► 


10-n.M MCIhKV-H.4CN mt.4L: Try d 
Mind i i’H I e:iI hn-nnl fnr id (lavs thru 
ll.reUirn 9 tor kll.arsli 


Odim — thmii-fcthrr bmp 
imply return tt In war kino 


I 1 .... 

■ Continental LLS. A. Credit Card Buyers Outside Ojimecticut: 

ITG ORDER CALL TOLL FREE 000-243-7428 

From Connecticut Or For Assistance; 

* (203) 354-9375 

5 Please send the Items cheeked he Jo w: 

If AWS-IB kit: 

;□ 16K. $149.95* 

3ZK........$199.95* 

fO 48K..... $249.95* 

In 64K.....$299.95* 

IJAWS-IB Fully Assembled. Wind & Tested: 

!□ 16K. ...,.. ....$179.95* 

!□ 32K.,.,.,. ....... .$239.95* 

;0 48K. ,$299.95* 

64 K..... ........ .$359.95* 

I EXPANSION KIT, I6K RAM Module, to expand 

* ,f AW'S-IB in 16K blocks up to B4K. $59.95 

a*A[f pj-itxs plus $2 poGtwe and insurance ($4.00 Canada J. 

* Connecticut residents ride) safas tnx. 

B 

■Total (inclosed: $___ 

■IZ Persona] Check O Money Order or Cashier's Check 

Jr VISA U Master Card (Hank No. ] 


jAcct. No. _ 

■ Signature 
■Print 

J Name__ 


. Exp. Date . 


■ Address _ 


• City 


-- 


i|S NETRONICS R&D Ltd. 

: I Hi 333 Lilchfield Road, New Milford, CT 0G77G 


Ltsfing 14 continued; 

* THE VALUE ON THE TOP OF THE STACK A FORWARD REFERENCE IS 

* RESOLVED BY FILLING IN THE BRANCH OFFSET AT THE STACKED 

* LOCATION. THE SYMBOL "BACKLNG" IS SET TO INDICATE WHETHER A 

* LONG OR SHORT OFFSET IS TO BE GENERATED. 

4k THE CONTENTS OF THE STACK ARE NOT CHANGED BY THIS 

4k MACRO. 

* 

BACK! MACR 
IFEG STKTOF-3 
QRG SI 

BCKLNG SET LI 
ENDC 

IFEG STKTOF-2 
ORG S2 

BCKLNG SET L2 
ENDC 

IFEG 5TKT0P-3 
ORG S3 

BCKLNG SET L3 
ENDC 

I F£Q STKTOP-4 
ORG S4 

BCKLNG SET L4 
ENDC 

IFEG STKTOP-5 
ORG 55 

BCKLNG SET L5 
ENDC 

IFEG STKTQP-6 
ORG 56 

BCKLNG SET L6 
ENDC 

IFEG STKTOP-7 
ORG S7 

BCKLNG SET L7 
ENDC 

IFEQ STKTDP-8 
QRG S3 

BCKLNG SET LB 
ENDC 

IFEG STKT0P-? 

ORG 59 

BCKLNG SET L9 
ENDC 

IFEG STKTGP-JO 
ORG S10 

BCKLNG SET S10 
ENDC 

EFLE STKTOP 

FAIL ** REFERENCE WAS MADE TO EMPTY SYMBOL STACK +# 

ENDC 

IFGT STKTQP-7 

FATL ** STACK TOP POINTER EXCEEDS STACK ** 

ENDC 

ENDM 

44444444*444 44*44444444444444444444444*44 4444444 4444444444444 IHHHHUffl#* 

4 

* RELOP — 

4 this MACRO CREATES A RELATIVE BRANCH INSTRUCTION 

4 FOR THE 'IF'i 'WHILES AND 'UNTIL 1 MACROS BASED ON THE 

* RELATIONAL OPERATOR PASSED TO IT AS ITS FIRST ARGUMENT. 

* THE SYMBOL "ISLONG" DETERMINES WHETHER A LONG OR SHORT BRANCH 

* IS GENERATED. A SHORT BRANCH IS GENERATED IF "ISLONG" EQUALS 

* ZERO, ELSE A LONG BRANCH IS GENERATED. 

4 

RELOP MACR 
IFC \Op EG 
IFEQ ISLONG 
BNE * 

ENDC 

IFEG I5LONG-1 
LBNE EXBUG 
ENDC 
ENDC 

IFC \Q* NE 
IFEG ISLONG 
BEG 4 
ENDC 

IFEG ISLONG-1 
LBEG FX0UG 
ENDC 
ENDC 

IFC \Q, LE 
IFEG ISLONG 
BGT « 

ENDC 

IFEG ISLONG-1 
LBGT EXBUG 
ENDC 


Listing 14 continued on page 212 
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Please call 

(213)7060333. 

Our Epson prices 

are so low, 
we’re not allowed 
to print them. 


EPSON INTERFACES & OPTIONS 


EPSON MX-80.. .SCALL 

80 cps/9x9 matrix/Lower case with 
true descenders/Bi-directional & 
Logic seeking/Adjustable tractor/ 
Expanded printing/Block graphics/ 
Forms control/Compressed printing/ 
Double-strike printing/Correspon- 
dence quality/Emphasized printing 
mode/Standard parallel interface 

EPSON MX-80 F/T.SCALL 

Same features as the MX-80 plus Fric¬ 
tion Feed. Adjustable removable trac¬ 
tor is standard for ease of handling 
forms and single sheets, 

EPSON MX-100 F/T.SCALL 

Same features as the MX-80 & MX-80 
F/T but on 15/2 inch carriage for print¬ 
ing 132 columns with standard 10 cpi 
font or 232 columns in the com¬ 
pressed character font. The MX-100 is 
complete with Dot Resolution 
Graphics 


TRS-80 MODEL I, lit CABLE I 30 

TRS-80 MODEL I Keyboard Interface $ 95 

TRS-80 MODEL II CABLE $ 30 

APPLE INTERFACE & CABLE ... 5 100 

IEEE 480 INTERFACE $ 60 

SERIAL INTERFACE $ 70 



SERI AL INTERFACE (2K BUFFER) .$ 149 

SERIAL CABLE Male 10 Male $ 30 

DOT RESOLUTION GRAPHICS $ 90 

REPLACEMENT RIBBON $ 13 

REPLACEMENT PRINT HEAD [Quiet type) S 40 

EPSON SERVICE MANUAL $ 40 


We buitt a reputation on our 
prices and your satisfaction. 

We guarantee everything we sell tor 30 days. II anything 
is wrong, just return the item and we'll make it right. 
And, of course, we'll pay the shipping charges. 

We accept Visa and Master Card on all orders COO 
accepted up Eo $300.00. 

Please add $2.00 for standard UPS shipping and 
handling on orders under 50 pounds, delivered in the 
conlinenlal U.S. Call os for shipping charges on items 
IhaE weigh more than 50 pounds. Foreign, FRO and AP0 
orders please add 15% for shipping. California res- 
idents add 6% sales tax. 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


Circle 15 on inquiry card. 
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Now with added words?* 

ELECTRIC MOUTH 



fnr SI 00. Elf II. Apple ^ifin af , 

TRS-BO, level 11“ From $ 99.95 

Now — feach your computer Jo talk, 
increasing interaction between you 
and your machine, 

pureonpuner UUd lawalted 
■Imgrtf- m ' ' 


Thai's ngbl: Ihe ELECTRIC MOUTH actually lets 
H.nd on-lint in just minutea. ifs ready for spoken-la ijh* in uffitf*. hijsfi- 
ntisa. industrial and rnmrrwreiaJ applkcattnns, and in game*, .spCTiial prnihcb. 
KA D. ndncaEinn. sacurtty devices— 1 here's qn end tn the ELEGTBJC MOUTH* 
usefulness. Look a! Ihese features. 

■ Supplied with 143 lellersAwnTda/phrmemes/numbeEi. capable oT producing! 
hundreds of words and phrases. 

* Expandable hi- board up Jo lhnu&and* of wnrol* and ptirawinvilh additional 
speech ROMs fsee new speech ROM described brknvj. 

Emir modeia. that pi ufi directly tnto SlOO, Apple Elf 11 and TRS-i» Level II 
□omnulers. 

* Gel ELECTRIC MOUTH to i.ilk with either Basic or machine language fvery 
eaay In use, complete butaldtons wtlh pxmtiplm included J 

Uses National Semucondoclor i "DifiHelker 

* Includes no-hoard audio amplifier nbd speaker, with provtsi 


a Inalaila m }ut4 minutes 

* . Spenfr 

of words in ROMs When words, phrases and phonemes are dented, they 
simply SIT called for by Jour program and then synthesised tnlo speech The 
ELECTRIC MOLftH syslnm requires noon of ynur vnlmihle memory *pac* e*> 
cept lot a frw addresses if uaed in memory mapped mode. In Hurt cnjipui 
port* | user iwleclable] are used. 


SPOKEN MATERIAL INCLUDED (Vox ll 



Ampere 

and df#«r In oe*r light' b 

ADDITION A L If 1C Afll.HJ Jf V NOW AVAILABLE (VOX Ilf 



range 

readwd 


'RcRfstered Trmfcrnarks 


Continental U.S.A. Credit Card Boyers dm ship ftHinucilrul i 

TO ORDER 

Call Toll Free: 800-243-7428 

To Order From Connecticut, or For Technical | 
Assistance, call (203) 3M-9375 j 

NETRONICS R&D LTD. ! 

33) LUctafiei d Road, New M j I ford, CT OH 7 7ft | 

Dept B12 ' 


I5h 


P/ecise send the items checked below: 

□ SIM '" Elecrtrir: Mouth" kj| w/Vax I . .$ 99.flfi ' 

D Ell II "Electric Muulh" kit w/Vqx {.S 95.95 J 

□ A pple'" Electric Mtiu ih*' kit w/Va* 1 . si 19.95 1 

Q TRS-BO Level 11 “Electric Mouth'' kll w/Vgx 1.it 19-95 1 

□ VOX HIStCundHfcmiSel|. .S J5.9G | 

Add SSn.Ofl fnr win'd b^ted Units instead ,jf kr* Vr>X |:| pusNrjp' A Immune,- J 
51 tin. rill nlhurs Et00 [xrtapr ,md insstmiu u CuOn n-s, ,idd Arth* Ihk ■ 

Total Enclosed $—____ ! 

□ PcisenaI Check □ Cashier 5 Check/Money Order \ 

□ visa □ Master Charge jltajik No, _| j 

Acct.No. —---- Kip. Date__ J 


Signature _ 

Prill! 

Name _ 


Address 

City___ 

Slate_ 


-7} jf_ 


Listing 14 continued: 

ENDC 

IFC \Q,LT 
IPEG ISLONG 
BGE * 

ENDC 

I PEG ISLQNG-1 
L0GE EXBUG 
ENDC 
ENDC 

IFC \0-GE 
IPEG ISLONG 
BLT * 

ENDC 

IFEG ISLONG-1 
LBLT EX0UG 
ENDC 
ENDC 

IFC VO.GT 
IFEG ISLONG 
BLE * 

ENDC 

IPEG ISLONG”! 

LBLE EXBUG 
ENDC 
ENDC 

IFNC VO,EG 
IPNC VO, NE 
IFNC VO.LT 
IFNC VO, L£ 

IFNC VO, GE 
IFNC VO, GT 

FAIL *+ INVALID RELATIONAL OPERATOR — VO ** 

ENDC 

ENDC 

ENDC 

ENDC 

ENDC 

ENDC 

ENDM 

*##****■**#***fc*4MI** ********* ***** ****** 

* 

* RELTST — 

* THE 'RELTST J MACRO TESTS THE VALIDITY OF THE 

* RELATIONAL OPERATOR USED WITH AN ' IFTST' MACRO AND 

* GENERATES THE PROPER RELATIVE BRANCH INSTRUCTION 

* 

RELTST MACR 
IFC VO,EG 
IFEG ISLONG 
BNE * 

ENDC 

IFEG I5L0NG-1 
LBNE EXBUG 
ENDC 
ENDC 

IFC VO. NE 
IFEG ISLONG 
BEG * 

ENDC 

IFEG ISLONG-1 
LBEG EXBUG 
ENDC 
ENDC 

IFC VO.GE 
IFEG ISLONG 
BLT * 

ENDC 

IFEG ISLONG-1 
LBLT EXBUG 
ENDC 
ENDC 

IFC VO,LT 
IFEG ISLONG 
BGE * 

ENDC 

IFEG ISLONG-1 
LBGE EXBUG 
ENDC 
ENDC 

IFNC VO, EG 
IFNC VO, NE 
IFNC VO. GE 
IFNC VO.LT 

FAIL *+ VO IS AN INVALID RELATIONAL OPERATOR FOR 'IFTST' ** 

ENDC 

ENDC 

ENDC 

ENDC 

ENDM # # 

iLsfmg 14 continued on page 214 
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• CPWt 

• WINCHESTER 
HARD DISK 


• 4 Mhz 
OPERATION 


• 90 DAY WARRANTY 

• LOCAL DEALER SERVICE 

• MODEL III COMPATIBILITY 


• CPM OPTION 


• 4 Mhz OPTION 


MOD ill PtU$/140 
We tia ve taken the basic 16K 
Model til expanded the memory 
to 48K and added our MTI Double 
Density, Dual Disk Drive System, 
System is fully compatible with 
Radio Shack DOS and peripherals. 


MOD UI/240 

Same as the MOD Ml PLU$/140 
but has double storage capacity, 
and 2 dual headed 40 track 
drives. 


MOD 111/280 

Has 1 5 megabytes of storage 
and utilizes 2 dual headed 90 
track double density disk drives 
with DOS plus 3.3, 


mod tn /winchester 

Our largest business computer 
system 5.7 megabytes of 
storage. Includes a 5 megabyte 
Winchester hard disk drive and 
80 track duel head disk drive 
used as back up and for con¬ 
ventional floppy disk operation. 
$ 5398 , 


$24*9, 

CPM/80 X 24 Display $599. 


Phoenix, AZ. . . • ; {$02) 244-9739 Nbrtfcridge, CA. * . . <213) 888-9200 Norcroes, GA , . (404) 44*M*9&2 Manhasset, NV , . (518} 869-8335 

Sierra Vista, AZ . . . (602) 459-2479 Port Bueneme<CA, (805) 965-2329 Slackfoot, ID . . (206) 7R5-1497 Troy, NY . (518) 273-841? 

Tempe, AZ. . (602) 639-0546 Redondo 8ch.,eA . (213) 370-5566 Collinsville, IL . , . . (619) 345-5068 Maumee, OH ... . (419) 803-4268 

fDicson, A2 ..(602) 323-9391 San Diego. CA . . . . (714) 275-4243 Shreveport, LA , , . (318) 865-7583 Deltas, TX.(214) 247-6679 

Anaheim, CA.(714) 773 0240 San Jose, CA. (408) 946-1265 Anoka, MN, , ... (612) 427-5783 Cheyenne, WY.(307) 632-9132 

CdVina, CA., (213) 332-4068 Santa Cruz, CA . . (409) 427-0836 Joplin, MO . ... (417) 781-1748 Mexicali, BC.(714) 357-4717 

Goleia, CA -- (80S) 967-7628 Vallejo, CA.(707) 694-7550 Missoula MT.(406) 549-9715 OVERSEAS 

Huntington Bch..CA<714) 842-1945 Walhirt; CA-(714) 594-8311 Raleigh, NC . . . (919) 755-1175 Australia. 3877-6946 

Inglewood. CA. ... (213) 673-3295 Groton, Cl ...... (203) 445-5186 Grand Fords, NO (701) 772-7848 Belgium. 1863-2452 

Lancaster, CA-(805)942-5747 Hollywood. FL ... (30S) 981 1011 Jericho, NY ..... (516) 997-8668 Rep. of South Africa . . 2145-1047 

1 f I MICROCOMPUTER TECHNOLOGY INC. Call or write (or free brochure: 

1 MR MB 3304 W. MACARTHUR. SANTA ANA, CA 92704 u s prices, f o b. Santa ana 

(714) 979-9923 • TELEX 6780401 TABfRIN California and may vary by area. 




















CHOOSE... 


Listing 14 continued: 


Choose an Apple Desk 


RELCC _ 

THE 'RELCC' MACRO TESTS THE VALIDITY OF THE RELATIONAL 
OPERATOR FDR AN 'IFCC' MACRO AND GENERATES THE PROPER RELATIVE 
BRANCH INSTRUCTION. 



A compact Bi-Level desk ideal for the Apple com¬ 
puter system* This 42" x 29Va" desk comes with a 
shelf lo hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer* It is 
shown here with the optional Corns shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail¬ 
able on the 52" x 2916" version of the Apple desk. 


Choose a Micro Desk 



The Universal Micro desk accommodates the S-10D 
type microcomputers. The desk is available in four 
siaes: 17*75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20,75 inch wide opening with a 
26*50 inch front-to-rear mounting space. 

Choose a Mini Rack 



Mini racks and mini micro racks have standard vent¬ 
ing, cable cut outs and adjustable RETMA rails. 
C hoose a stand alone bay or a 48", 60", or 72" desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemto, 

Choose a Printer Stand 



The Universal printer stand fits the: 


Centronics 700's 
Dec LA 34 
NEC Spin writer 
Lear Siegler 300's 


Diablo 1600's & 2300's 
T.l. 810 & 820 
Okidata Slimline 
Anadex 9500's 


Delivery in days on over 200 styles and colors in 
stock. Dealer inquiries invited. 


ELECTRONIC SYSTEMS 
FURNITURE 
COMR4Ny 

17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (2131538-9601 


RELCC MACR 
RELERR SET 0 
IFC \0> EG 
IFEG ISLONG 
ENE * 

ENDC 

IFEG ISL0NG-1 
LBNE EXBUG 
ENDC 
ENDC 

IFC \0, NE 
IFEG ISL0NG 
BEG * 

ENDC 

IFEG ISLONG-1 
LBEQ EXBUG 
ENDC 
ENDC 

IFC \0-LE 
IFEG ISLONG 
BGT * 

ENDC 

IFEG ISL0NG-1 
LBGT EXBUG 
ENDC 
ENDC 

IFC Y0- LT 
IFEG ISL0NG 
BGE * 

ENDC 

IFEG ISLONG-1 
LBGE EXBUG 
ENDC 
ENDC 

IFC \0pGE 
IFEG ISLQNG 
BLT * 

ENDC 

IFEG ISLGNG-1 
LBLT EXBUG 
ENDC 
ENDC 

IFC \0,GT 
IFEG ISLONG 
BLE * 

ENDC 

IFEG ISLQNC-1 
LBLE EXBUG 
ENDC 
ENDC 

TFC V0,CC 
IFEG ISL0NG 
BCS * 

ENDC 

IFEG ISLONG-I 
LBCS EXBUG 
ENDC 
ENDC 

IFC \0, CS 
IFEG ISLONG 
BCC * 

ENDC 

IFEG ISLONG-l 
LBCC EXBUG 
ENDC 
ENDC 

IFC \0, VC 
IFEG ISLONG 
BVS * 

ENDC 

IFEG ISL0NG-1 
LEVS EXBUG 
ENDC 
ENDC 

IFC \Q.VS 
IFEG ISLONG 
BVC * 

ENDC 

IFEG ISL0NG-1 
LBVC EXBUG 
ENDC 
ENDC 

IFNC V0, EG 
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Right for the time. Finally 
someone invented an RS-232C 
compatible calendar/clock system, 
complete with 6-digit display... 
and selling for only $249. Hayes 
did it! 

Introducing the Hayes Stack 
Chronograph, the newest addition 
to the Hayes Stack microcomputer 
component series. It allows your 
computer to accurately record all 
of your system activities by date 
and time... down to the second. 
Thanks to a battery back-up sys¬ 
tem, you never have to reset the 
time when your computer is off, 
and it will keep on ticking even when 
there’s a power failure. A write- 
protect switch prevents accidental 



Microcomputer Component Systems 

changing of day, date or time. 

Right for the job. The Hayes 
Stack Chronograph is ideal for any 
home or business application re¬ 
quiring accurate timekeeping. Use 
it for timing everything from lights, 
burglar alarms, or sprinkler systems 
.. .to sending mail electronically 
(with the Hayes Stack auto-dial 
Smartmodem and your computer) 

... logging and recording reports 
or time-sharing access time... 


and batching all your messages 
to send at night, when rates are 
lowest. Chronograph helps do 
it all. 

And Chronograph stacks 

up. Keep your computer system 
up-to-date with the Hayes stack- 
ables, including the RS-232C com¬ 
patible Smartmodem, the most 
sophisticated 300-baud originate/ 
answer modem you can buy. And 
yet, it’s probably the easiest to 
use too. 

The Hayes Stack Chronograph 
and Smartmodem are available 
wherever fi ne com puter products are 
sold. It's 

“l 11 Hayes 


The Hayes Stack Chronograph. 
There’s no better time. 


V-KV; '>>,"’•‘lri'4'flA'U• *’!** tfl'f i' 


i mmm 


/j'Utv yift-i 'tf-VI-M 





Hayes Microcomputer Products, Inc. 5835 Peachtree Corners East. Norcross, Georgia 30092 404/449-8791 

Hayes Stack is a trademark of Hayes Microcomputer Products. Inc. © Hayes Microcomputer Products, Inc. 
































When You Have To Face A Deadline... 


I nee ils introduction, PascallMT+' has been used to produce thousands ol 
professional solutions to industrial, business and systems level application 
problems. In addition to implementing the complete ISO STANDARD. 
Pascal/MT +" contains a host of powerful features and facilities which make 
program construction a snap! 

PascaL/MT +- * is a total programming system including our native machine code com¬ 
piler, linker, Pascal-level debugger, disassembler, run time subroutine library and the ex¬ 
clusive Speed Programming' 1 ^ Package 

With I he advent ol 16-bst machines end increasing customers demands, you can no 
longer aflord to write programs in anything bul a professionally constructed and profes¬ 
sionally supported package like PascaUMT + -. MT MicrosYSTEMS has demonstrated ils 
commitment to keeping your programs and programmers productive with our recant in- 
troduClion ol Pa$cai/MT+fi6 and PascaUMT + GfiK for the 8086 and 90000. While 
Pascal/MT + ’ provides the capability to write non-portable programs when the need arises, 
true portability between radically different machines is a reality while still translating 


Into efficient, optimized native machine code 

Our Pascai/MT + ’ compilers and SpeedProgramming Package are available on a wide 
variety of processors and operating systems, with more to comet We are continually work 
mg to provide innovative solutions to the ever present problem of translating your Ideas into 
sot I were solutions. 

The PascaWMT + 1 System 
Compiler; 

Generates ROMabie Native Code * Complete ISO Standard (superset of Jensen & Wlrlh). 

Powerful Extensions Include; 

Modular Compilation, Direct production of binary relocatable modules * Dynamic si rings 
* Chaining * RowerfuJ Overlay system * Addtess and Size returning functions • BH manipu¬ 
lation (test, set, clear, shifts) * Byte manipulation (high, low, swap! • Imbedded assembly 
language * Easy linkage to external assembly language * Fun NEW and DISPOSE pro¬ 
cedures * Direct access to I/O ports * Fast floating point, both software and AMD 9511 * 
Accurate IB digit BCD (fixed point, 14,41 * Include files * Hex literal numbers * and more. 














... Arm Yourself With Pascal/MT+® 

■4 JOD 300 

' > -'V w “ 


Linker: 

Combines relocatable modules into executable files * Can generate Hex format for use 
wllh PROM programming, 

Interactive Symbolic Debugger: 

Variable display ■ High-level breakpoints by procedures net fern name * Tracing/singie 
step by Pascal statement * Prooedu ref function entry and exit trace available, 

Disassembler: 

Combines a relocatable module with its listing file to produce interleaved Pascal and ap¬ 
proximate assembly language code. 

The SpeedPrograaiming Package*™: 

The Speed Programming Package is an integrated set of tools which allows you to create 
Pascal/MT+u programs, check them for correct syntax and undefined identifiers, format 
them lo display flow of control, and do this all within the editing environment before you 
ever invoke the compiler. Programmers [ike SpeedProgra mming because it frees them from 
the time consuming chore of repeated compilations to correcl simple syntactic and typing 
errors. Managers find that SpeodProgramming improves productivity, thereby reducing 
development costs. SpeedProgra mming combined with our field tested Pascai/MT+ 1 ’ 
package gives you a comfortable, powerful, interactive programming environment in which 
lo create your professional quality software Your products demand production quality 
loots. Order Pascal/MT+'• ,, with SpeedProgra mming today 1 
Soman Editor: 

User configurable * Standard random cursor movement, hie access, search and replace. 
Insert, delete, exchange, etc. * Structured language editing features such as automatic in¬ 
dent, line adjustment, reading from and writing lo a file, block text insertion and duplication 
* Requires: 24 x 80 CRT (or larger), ASCII Keyboard {7 bit data), random cursor addressing- 

interactive Syntax Scanner: 

Finds syntax errors In text being edited ■* Enters SPEED, puts cursor at error, prints error 
(ext. 

Variable Checker: 

Catches undefined and mis-spelled variables before the compiler is invoked 


On line Reformatter: 

Beautify programs in seconds * Clearly shows structure and program flow. 
Source Code Management Tools: 

Automatic Modification Log and Backup utility program. 


PRICING: ‘Read carefully, some systems do not include the SpeedProg ramming Package 
but do Include the compiler, iinker, disassembler, debugger and other utilities. 


AVAILABLE NOW! 

''8080if8065/zeo without Speed Programming. . Price $350,00 

56K or larger CP/IVI-EOor Heath/Zenith HDOS 

8O8Q/SO06'Z8Q complete including Speed Programming.Price $475,00 

56K or larger CP/M-3G (not available for HDOS) 

80BO/8065/Z80 tor special Itfp/M environments.Contacl Factory 


*8086/8088 without Speed Programming . Price $600.00 

CP/M-86or MP/M-86, requires 116K program area 
80B6/B088 complete including SpeedProgrammlng , , Price $800.00 

*8086/8088 without Speed Programming for RMX-86 , Price St 500,00 


All 8086/8088 packages include 9511 and 8067 support and 
program lo convert MT obiect files into Intel .OBJ 8080 files. 


COMING SOON: 

68000 Cross Compiler System .. ... . . Price (to be announced) 

68000 Resident System with and without Speed Prog ramming . . Price (lo he announced! 


Available on 8" (3740) Single Density Disks. Contact Distributors For Other Formats. 
CPM/, MPfM are trademarks of Digital Research. Inc. 

Heath, Zenith and HDOS are trademarks of Zenith Data Systems 


FOR: 8080/8085/Z80/8086/68000 

Payment Terms: / MT Mirrn SYSTEMS \ Pricing: 

Cash, Check. UPS. C.O.D . / iiiiuujijilhw \ 8080/Z80 - $475.00 

Mastercard, VISA, 1562 Kings Cross Drive Others Call 

Cardiff, California 92007 (714) 755-1366* 

’We re moving lo Dagger quarters Call this number and 
you’ll told our new tete.pn.<™ number 
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MasterCard or VISA classified ad orders only 

Cali TOLL FREE FOR FASTEST SERVICE 

1-800-327-9926 f # M 

Offer expires 1-31-82 

' CamPUTBR SHDPPSR 

' EO. Box FI3S • Titusville, FL 32780 
305-269-3211 


Now you can expand your system or 
get a new one at prices you had never 
dreamed possible by taking advantage 
of the thousands of bargains each 
month in COMPUTER SHOPPER. 

COMPUTER SHOPPER Is THE 
publication for buying, selling and 
trading new and used micro and mini¬ 
computer equipment and software. 

• Buy, Sell or Trade 

• 48 Big (11 M x 14") pages 

• Over 20,000 readers nationwide 

• Low classified ad rates-only 10c a 
word for subscribers 

• Hundreds of ads from individuals 

• Money back guarantee 

Double Bonus for New Subscribers 
New subscribers are entitled to a FREE 
20 word classified ad to use for soft¬ 
ware or used equipment (a $2.00 value) 
plus a FREE ISSUE (13 months for the 
price of 12) all for the low subscription 
price of ONLY $10,00, 

SAVE OVER 50% OFF the single copy 


price of $1.50, Add it up: 

12 issues @ $1.50.. .$18.00 

One free issue. ,.$1.50 

Free 20 word classified ad_$2.00 

TOTAL VALUE,.. .$21.50 


NOW ONLY $10.00. You save $11.50. 

MasterCard or VISA subscription orders only 
Call TOLL FREE FOR FASTEST SERVICE 
I-800-327-9920 


Make Your Dreams 
Come True With 
Computer Shopper 


Listing 14 continued: 

IFNC SO, NE 
IFNC VOhLT 
IFNC SO, L E 
IFNC \0, GE 
IFNC SO, GT 

RELERR SET 1 ERROR FLAG FOR NEXT SET OF TESTS 
ENDC 
ENDC 
ENDC 
ENDC 
ENDC 
ENDC 

IFNE RELERR 
RELERR SET 0 
IFNC S0,CC 
IFNC SO, VC 
IFNC SO, CS 
IFNC \Q, VS 

FAIL ** INVALID RELATIONAL OPERATOR — SO ** 

ENDC 

ENDC 

ENDC 

ENDC 

ENDC 

ENDM 

tt#4*4**44444#4#4*4444tt444tt44444444a444tt444444444****44*4*44**444*4*4*4 
4 

* REGTST — 

* THIS MACRO TESTS THE VALIDITY OF THE REGISTER 

* NAME PASSED AS ITS FIRST ARGUMENT IF THE NAME WAS NOT 

* A VALID REGISTER, 'REGTST' WILL FAIL WITH AN ERROR MESSAGE 

* 

REGTST MACR 
IFNC SO, A 
IFNC SO,B 
IFNC SO,D 
IFNC SO, X 
IFNC SO, Y 
IFNC SO, U 
IFNC SO, S 

FAIL ** SO IS NOT A 6009 REGISTER ** 

ENDC 

ENDC 

ENDC 

ENDC 

ENDC 

ENDC 

ENDC 

ENDM 

*4*4**4*444*4**44***********44*4**4***4**4*tt4**44*4**44**4***4******** 

4 

4 IF — 

* THE MF' MACRO WILL CAUSE THE STATEMENTS FOLLOWING 

* IT TO BE EXECUTED UP TO THE FIRST 'ELSE 1 OR 'ENDIF' IF THE 

* CONDITIONAL EXPRESSION IS TRUE ITS SYNTAX IS: 

4 

4 IF CREGISTER NAME},CRELATIDNAL OPERATOR}, CADDRESS EXPRESSION} 

* 

* THE VALID RELATIONAL OPERATORS ARE: 'EG', 'NE', 'LE', 'LT', 

* 'GE', AND 'GT' 

4 

IF MACR 

IFNE NARG-3 TEST FOR VALID MACRO CALL. 

IFNC S3,L 

FAIL 44 'IF' MACRO REQUIRES 3 ARGUMENTS 4# 

ENDC 
ENDC 
IFC S3, L 
ISLONG SET 1 
ENDC 

REGTST SO 
CMPSO \2 
RELOP SI 
PUSH #-l~ISLDNG 
ISLONG SET 0 
ENDM 

******* #*4**4***H 
4 

4 ELSE — 

* THE 'ELSE * MACRO BEGINS THE STATEMENTS THAT WILL 

4 BE EXECUTED IF THE CONDITIONAL EXPRESSION OF THE PRECEDING 

4 'IF' MACRO WAS NOT TRUE. 

4 

ELSE MACR 
IFC SO,L 
ISLONG SET 1 

ENDC GENERATE BRANCH AROUND STATEMENTS FOLLOWING 

IFEQ ISLONG THE ELSE" 

BRA 4 GENERATE A SHORT BRANCH 

I is fiug 14 confiMUtfcf on page 220 


TEST FOR A VALID REGISTER 
GENERATE CMP INSTRUCTION 
GENERATE RELATIVE BRANCH ON CONDITION 
PUSH LOCATION OF FORWARD REFERENCE OFFSET 
ONTO STACK 
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PUTRA COMPANY 
.O. BOX 4380 - DEPT. B-12 
Torrance, CA 90501 

13) 323-8951 TWX 910 349-6211 

I Free Order Line Outside of Calif.-Please read 

f press time we were in the process of obtaining a loir free 
number and TWX line. To Obtain our latest prices please dial 
421-5006, II you have any l rouble reaching us dial BOO 
lory assistance at BOO 555-1212 and ask lor FUTftA 
\ PANY. Western Union informed us thal there may be a 
in our TWX number. 



I HEWLETT 
PACKARD 

|i for pricing 

HP-83 HP-85 HP-125 

NOW AVAILABLE 

m03A HP-f85/83 1SK Memory Module $255.00 


$339 

$ m 

$339 

$339 

$421 

$429 

$269 


936A 

936A ROM Draw 
001 Mass Stor 
002 Plotter/Prlnt 
003 In/Output 
004 Matrix 
005 Adv Prog 
1007 Assembly 

HP APPLICATION PACKS.$ CALL 


$ 42 62937A HP-IB 
135 02939A Serial (female) 
$135 02939 opt 001 (male) 
$274 Same 002 (crrnt ip) 
$135 82940AGPI0 
$126 02941A BCD 
$127.50 B2949A Primer Int. 



HP I 
Disk Drive 
$1275.00 


K0NAN 



Stop the floppy shuffle I 

New Konan Winchester 

Hard Disk Drive 

Low introductory Pricing 



, . |2 $129.00 

16 K flam Catd 

witsi cp/m Limited Stock 

n your Apple II computer to a larger work*. With ihe 7-BO Soft- 
El and 16K RAM Card you can now run CP/M compatible software, 
and your memory tor specific application, act as a firmware card 
much more If you add arty boards to your Apple this year these 
the ones 


VIDEX 80 1 24 VIDEOTERM 
AND KEYBOARD ENHANCER 



ALS "Smarlam" 00 column »rd $295 DO 

Lintakn optimum software compatibility industry wide. By adding the 
leoterm 80 x 24 vfctootnvd and keyboard enhancer your Apple acts 
lilar to CRT Terminals on larger systems Combine this with the 
txosoft Softcard and you've got some system 


S CALL 
Virieoierm 


S CALL 

Keyboard Enhancer 


COMPUTER SUPPLIES: 

Scotch 5" Diskettes (IP) 3M Scotch B ' Diskettes (10) 

44-0 5" SS/SD soft sect. $26 *7404 8" SS/SO $32 

44-10 5" S5/SD 10 sect $26 *741-0 0" SS/DD $36 

44-16 r SS/SD 16 sect. S2fi *743-0 0" DS/QD $44 

440 5" Head Clean .Kit S29 *7400 8" Head Clean.IGt $30 


ISC 

iitentype Paper (roll) 
r Vinyl disk ] 


$4.50 -Vinyl Disk Sleeves 

$6.95 


$6.95 


APPLE COMPUTERS 



APPLE II "Plus" 

16K 
48K 


CALL 


APPLE III 

128K $3255.00 


What can we say except that they 1 re super systems 
and the prices are a steal. 

II 


Disk II w/conf. CALL 

i Disk II 2nd CALL 

* Applesoft Firmware $149 
i Centronix Printer Int $179 
' Communications Card *179 
■ High speed Serial Int $155 

• Pascal Language SysL $379 
' Integer firmware $149 
- Parallel Printer int $149 


• Hand Controllers 
f Vinyl Carrier 
f Joystick II 
► Graphics Tablet 
» SHentype Primer 


Apple ill 

• fnio 


folormalion Analyst 
SoRwre Pkg 
Disk II for AH I 


$ 27 
$ 33 
$ 45 
$665 
$325 


$345 

$495 




* SHentype Printer III 

$292 

ADD ON PRODUCTS 


California Computer Systems: 


* 12K PROM/ROM Bnf 

$78 

* Asynchronous Serial 

$135 

* Centronics Cable 

$30 

■ Synchronous Serial 

$149 

■ Calendar Clock 

$99 

* Parallel Interlace 

$ 99 

* Programmable Timer 

$95 

■ Centronics interlace 

Sill 

* A/D Converter 

$95 

• Arithmetic Proc/Disk 

$325 

* GPIB IEEE 48B 

CALL 

* Arithmetic Proc/ROM 

$345 

Mountain Computer Ins. 



* Apple Clock 

$210 

* Music System 

$465 

• Supertalker 

$255 

• A/D + D/A 

$299 

* Romplus 

$131 

* Keyboard Fitter 

$4B 

* Romwriter 

$152 

* Keyboard filter 

$46 

* Romwriter 

$152 

* Copy Rom 

$46 

• X10 Controller 

1172 

• I/O Cable Assembly 

$47 

* XI0 System 

$270 

* Expansion Chassis 

5649 

* CPS Multi function 

CALL 

* Card Reader 

$1065 

Other 

* Ccm Ain 

t inn 

m ART fltanijaFlil 


■ QOIV1 ftiU 

* SSMA48S 

CALL 

w HiD | DdlWdlllU 

* TKC Joystick II 

$ 45 

* ABT Keypad 

$115 

* TKC Keypad 11 

$149 

* ABT Soft Key 

$145 

• TKC Game Paddles 

$ 27 

* Novation Cat Modem 

$155 

• Thunder Clock 

$120 

* Novation D-Cat Modem $155 

• Hayes Micromodem II 

$303 

• Novation Apple Cat 

$319 

* Hayes Mlcromodem 100 CALL 

ADD ON SOFTWARE 


Apple Computers; 




* Apple Post 

$44 

• Stellar invaders 

$23 

* Shell Games 

$28 

• Apple Plot 

$57 

• Apple Bowl 

$23 

* Adventure 

$33 

• DOS 3 3 Update 

$57 

• AP Music Theory 

$47 

• Apple Writer 

$65 

* Tax Planner 

$114 

• DOS Tool Kit 

$65 



Personal Software; 




• visicalc 3.3 

$159 

• Visiterm 

$125 

• Desk Top/Plan II 

$165 

* Vrsiptot 

$147 

* CCA Data Mgl 

$84 

* Visidex 

$159 



• VisiTrend/Visipiot 

$229 

Microsoft: (require* 280 SoftCard 8 CP/M) 


* Basic Compiler 

$296 

* CDQAL Language 

$562.50 

* Assembly Language 

$94 

* Fortran Language 

$149.00 

Peachtree/48 (requires Z 80 SoftCard $ 16K RAM Cam) 

• General Ledger 

$195 

■ Payroll 

$195 

* Accounts Rec 

$195 

• Inventory 

$195 

• Accounts Payables 

$195 

• Mail List 

$195 

Mitt: (48K AJI Of All+l 



• Stoneware D8 Master' 

$179 

* Software Publishing Dorp. 

* BPS General Ledger 

$315 

m- 

$ 87.50 

• BP1 Inventory Control 

$315 

"PFS: Report" 

$ 07.50 

• BPI Payroll 

$315 

* MicroFocus COBOL" 

$743.00 

* BPI Job Cost Sys. 

$315 

* MicroPro Wordstar 

$229.00 

CPM Software Package* - S' 

1 Diskettes 


* PeachlreeCPM 

* Accounting Plus 


* MicroPro 





CALIFORNIA COMPUTER SYSTEM 


The CCS 2210 is a low cost S100. Z80 computer 
with 64K of memory, disk controller, parallel/serial I 
CPM operating system 

S CALL 


* 2200A Mainframe 
- 2810A CPU 
> 2065 64K RAM 


CALL 

FOB 

PRICE 


> 24221 Disk Crrtrtr 
■ 2710 Par/Ser I/O 


CALL 

FOR 

PRICE 


ZENITH MONITOR 



Reduce eyestrain with Ihe monitor 

quality goes In before the 

IL Apple III and others. 


12 GREEN 
DATA MONITOR 
$119.00 


from Ihe people who say "The 
goes on." Excellent for Apple 


COMPUTER SYSTEMS 

Call for Lowest Price Possible 




VECTOR 


ALTOS 


NEC 




ZENITH 


XEROX 


Don't buy anything until you've checked with us. 


VIDEO TERMINALS & VIDEO MONITORS 


* 12' Green Monitor 

* 12" B&W Monitor 

* 13" Color Monitor 

* 9” B4W Monitor 

* 9" Green Monitor 

AINDEK: 

* 12" B&W Monitor 

* 12" Green Monitor 


CALL 

FOR 

PRICE 


NEC: 

* 12 Green Monitor 

* 12 Color (RGB) 

* 1.2" Color Monitor 


CALL 

FOR 


VIDEO TERMINALS: 

• ADDS Viewpoint CRT oairc 

• Sortie 130 rmuc 

• Televideo 


EPSON PRINTERS 
MX-100 

Your price $759.00 

Probably the best buy in a printer this year Compare features with 
any other and compare price (especially ours) 4 character sizes all 
may be placed into letter quality enhanced mode Friction and remov¬ 
able tractor. 9 by 9 to IB by 10 dot Matrix, logic seeking, and much 
more Not to mention DOT PLOTTING ^GRAFTRAX option built right 
in. WOW1 What 11 


• MX 00 FT Printer 

CALL 

• MX Ser. Interface Opt 

$65 

* MX 80 Printer 

CAUl 

• Epson Apple Par im 

$69 

* MX 70 Printer 

CALL 

* Epson Par Cable 

$20 

• MX 00 Ribbons 

$14 

• MX-00 or dQ/ft Graf- 




Irax ROM 

$78 


ADDITIONAL PRINTERS 


NEC 

PC 8023 
3510 

DIABLO 

630 

XEROX 

D80 


ANNADEX 

9500 

9501 
9600 
9001 


CHECK OUR LOW PRfCES! 


TERMS; Shipping: add 3% for product shipped within continental 
USA via UPS surface (minimum $3.00) If the Order pieced Is 
prepaid with U.5. funds In the fdtm of check or money order, 
a Total Charge of $3.00 for shipping is all you pay within the 
continental USA via UPS surface. Allow 14 working days for 
personal and company checks lo clear Credit card charges 
limited to $1000. No COD'S FPO t APO or orders outside 
continental USA call or write for shipping charges or add 10% lo 
purchase price (any difference will be refunded) California 
residents add 6% sates tax All offers subject to change or 
withdrawal without notice. 













































BIGGEST 


Discounts Ever On 


TRS-80* 



Computers, 

Accessories & 
The Following 
NEW Items 


Hewlett-Packard® 

HP-85 

Personal Computer 

Epson® 

MX80 Printer 

Magna vox® 

Odyssey 2 

Home Video System 

Magnavox® 

Magnavision® 
Videodisc Player 


• FREE SHIPPING in 48 

continental contigious 
States 

• NO SALES TAX collected 
on out-of-state orders. 

• FREE Discount Price List 
available. 


TOLL FREE ORDER NUMBER 
800/531-746$ 

Texas & Principle Number 
512/581-2766 

Fort Worth No. 817/625-6333 
Telex Number 767339 

Pan American 


Sales and Main Office 

Dept. 12* 1117 Conway Ave. 
Mission, Texas 78572 
NEW Fort Worth Branch 
Dept. 12 • 2912 N. Main St. 
Fort Worth, Texas 76106 

'TjiS'BO i£ a o* T-i-'iJv Corp 


Listing 14 continued: 

ENDC 

IFE Q ISLONG-1 


LBRA EXBUG GENERATE A LONG BRANCH. 

ENDC 

MCRTMP SET * 

SACK! FILL IN FORWARD REF OFFSET IN THE BRANCH 

IFEG BCKLNG GENERATED BY AN "IF"i 11 IFTST", OR “IFCC" 

IFGT <MCRTMP-*-l>-12B 
FAIL ** LONG 'IF' IS REQUIRED ** 

ENDC 

FOB MCRTMP-*-1 GENERATE A SHORT OFFSET 

ENDC 

IFEG BCKLNG-1 


FDB KCRTMP-*—2 
ENDC 

ORG MCRTMP 
POP 

PUSH ISLONG 

ISLONG SET 0 
ENDM 


GENERATE A LONG OFFSET 


REMOVE POINTER TO "IF" OFFSET FROM STACK 
PUSH LOCATION OF FORWARD REF OFFSET 
FORMED BY THIS MACRO 


* # * *** * Hr * *# * * * -H- -X ** * ** ** If * * * tt * * *# # ** # * * * # -Hr * tt * tt * * X * # * * # *4 * # * # #4 » # # * * # -H- 


* 


* ENDIF — 

* THE 'ENDIF * MACRO I S THE TERMINATING STATEMENT FOR THE 

* STATEMENTS CONTROLLED BY THE PRECEDING * IF * OR 'ELSE' MACRO. 


* 


ENDIF MACR 
MCRTMP SET * 

BACK 1 FILL IN FORWARD REF. OFFSET FROM AN "IF" OR "ELSE" 

IFEG BCKLNG 

IFGT CttCRTMP-*<-l)”128 

FAIL ** LONG 'ELSE' REQUIRED ** 

ENDC 

FCB MCRTMP-*-1 GENERATE A SHORT OFFSET 

ENDC 

IFEG BCKLNG-1 

FDB MCRTMP-s-2 GENERATE A LONG OFFSET 

ENDC 

ORG MCRTMP 

POP REMOVE POINTER TO FORWARD REFERENCE FROM STACK. 

ENDM 




* IFTST -- 

* THE 'IFTST * MACRO OPERATES LIKE AN 'IF' MACRO EXCEPT 

* THAT IT GENERATES A 'TST' INSTRUCTION INSTEAD OF A 'CMPL 

* THE SYNTAX IS; 

He 

* IFTST CREGISTER OR ADDRESS EXPRESSIONS <RELATIONAL OF> ( 0 
« 

* THE VALID RELATIONAL OPERATORS FOR USE WITH *IFTST * ARE: 'EG', 

* 'NEL 'LT' j. AND 'GE' 

IFTST MACR 
IFC \3i L 
ISLONG SET 1 
ENDC 

IFC V2,L 
ISLONG SET l 
ENDC 

IFC \Or A 

T5TA GENERATE "TST* OF ACC. A 

ENDC 

IFC \Or B 

TSTB GENERATE "TST 11 OF ACC B 

ENDC 

I PNC NO- A 
IFNC \Oj B 

TST NO GENERATE "TST' 1 OF A MEMORY BYTE 

ENDC 
ENDC 

RELTST \1 GENERATE RELATIVE BRANCH (FORWARD REF > 

PUSH *-l-ISLONG PUSH LOCATION OF FORWARD REFERENCE 

ISLONG SET G 
ENDM 

#-*###* #***«■***# ************************ fHHHHHHHHHHHtfHtJHHHf#### ********* 

* 

* IFCC — 

* THE 'IFCC ' MACRO FUNCTIONS LIKE AN 'IF' MACRO- EXCEPT 

* IT ONLY GENERATES A 'BRANCH ON CONDITION' INSTRUCTION DIRECTLY 

* THIS IS USEFUL BECAUSE IT ALLOWS THE ASSEMBLER TO GENERATE THE 

* LABEL FOR THE BRANCH INSTEAD OF FORCING THAT BURDEN ON THE 

* OVER“WORKED PROGRAMMER. THE SYNTAX IS: 

* 

* IFCC <RELATIONAL OPERATORS 

* 

* THE VALID REALTIONAL OPERATORS ARE: 'EQ\ 'NE', 'GE', 'GT'i 

* 'LE', AND 'LTL 

Listing 14 continued on page 222 
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4MHZ, DOUBLE DENSITY,COLOR&B/W 
GRAPHICS. .THE LNW80 COMPUTER 



When you've compared the features of an LNWRQ Computer* you'll quickly 
understand why the LNW80 is the ultimate TRS80 software compatible system. 
LNW RESEARCH offers the most complete mi eracomputer system at an outstand¬ 
ing low price* 

We back up our product with an unconventional 6 month warranty and a 10 
day 5 full refund policy, less shipping charges. 


LNWBO Computer..*1,450.00 

LNWBO Computer w/ 8 fiW Monitor i one 5" Drive *1,915.00 


All orders must tie prepaid* CA residents please include St sales tax. 
Contact us for shipping charges 

* TRS30 Product of Tandy Corporation* 

** PHD Product of Personal Microcomputer, Inc. 


COMPARE THE FEATURES AND PERFORMANCE 

TRS-80* 

FEATURES LNW80 PHC-80** MODEL III 


PROCESSOR 

4*0 mi 

i & mi 

2*0 MHZ 

LEVEL II BASIC INTER?. 

YES 

YES 

LEVEL III 




BASIC 

TRS30 MODEL 1 LEVEL 11 COMPATIBLE 

YES 

YES 

NO 

4SK BYTES RAM 

YES 

YES 

YES 

CASSETTE BAUD RATE 

500/1000 

500 

5OD/15D0 

FLOPPY DISK CONTROLLER 

SINGLE/ 

DOUBLE 

SINGLE 

SINGLE/ 

DOUBLE 

SERIAL RS232 PORT 

YES 

YES 

YES 

PRINTER PORT 

YES 

YES 

YES 

REAL TIME CLOCK 

YES 

YES 

YES 

24 X 80 CHARACTERS 

YES 

NO 

NO 

VIDEO MONITOR 

YES 

YES 

YES 

UPPER AND LOWER CASE 

VES 

OPTIONAL 

YES 

REVERSE VIDEO 

YES 

NO 

NO 

KEYBOARD 

63 KEY 

53 KEY 

53 KEY 

NUMERIC KEY PAD 

YES 

NO 

YES 

B/W GRAPHICS, 128 X 48 

YES 

YES 

YES 

HI-RESOLUTION B/W GRAPHICS, 480 X 192 

YES 

NO 

NO 

HI-RESOLUTION COLOR GRAPHICS (NTSC), 

128 X 192 IN B COLORS 

YES 

NO 

NO 

HI-RESOLUTION COLOR GRAPHICS {RGB), 

384 X 192 TN 8 COLORS 

optional 

NO 

NO 

WARRANTY 

6 MONTHS 

90 DAYS 

90 DAYS 

TOTAL SYSTEM PRICE 

$1,915.00 

$1,840.00 

$2,187*00 

LESS MONITOR AND DISK DRIVE 

$1,450.00 

$1,375.00 

— 


LNW80 LNDoubler A DOS PLUS 3.3D 

- BARE PRINTED CIRCUIT BOARD & MANUAL.* $89,95 - Assembled and Tested m/doS plus 3.3D............. .$175.00 


The LNW80 - A high-speed color computer totally compatible with 
the TRS-80*. The LNWB0 gives you the edge in satisfying your 
computation needs in business, scientific and personal computa¬ 
tion. With performance of 4 MHz. ZBQA CPU, you'll achieve per¬ 
formance of over twice the processing speed of a TRS-80** This 
means you'll get the performance that is comparable to the roost 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-80*} resulting in the widest soft¬ 
ware base, 

FEATURES: 

. TRS-80 Model 1 Level II Software Compatible 

* High Resolution Graphics 

. RGB Output - 384 X 192 in B Colors 
. NTSC Video or RF NOD - 128 x 192 in 8 Colors 
. Black and White - 430 x 192 

* 4 MHz CPU 

. 5DO/10OO Baud Cassette 

* Upper and Lower Case 

* 16K Bytes RAM* 12K Bytes RDM 

. Solder Masked and Silk-screened 


Double-density disk storage for the LNW Research's “System Expan¬ 
sion" or the Tandy's "Expansion Interface". The LNDoubler™ is 
totally software compatible with any double density software 
generated for the Peroom's Doubler***. The LNDoubler TM provides 
the following outstanding features. 

. Store up to 35DK bytes on a single 5" disk 
. Single and double density data separation 
. Precision write precompensation circuit 
. Software switch between single and double density 
. Easy plug in installation requiring no etch cuts, jumpers 
or soldering 

. 35, 40, 77, 80 track 5" disk operation 
. 120 day parts and labor Warranty 

*** Doubler is a product of Percom Data Company, Inc. 

DOS PLUS 33D 

Micro Systems software's double density disk operating system. 
This operating system contains all the outstanding features of 
a well developed DOS, with ease In useabllity. 


LNW SYSTEM EXPANSION 

- BARE PRINTED CIRCUIT BOARD 


AND MANUAL . . $89,95 

WITH GOLD CONNECTORS.. $84.95 


The System Expansion will allow you to expand your LNW80, TRS-&Q*, 
or PMC-BQ** to a complete computer system that is still totally 
software compatible with the TRS-BQ* Model 1 Level 11* 

FEATURES: 

. 32K Bytes Memory 

. 5" Floppy Controller 

. Serial RS232 ZQma I/O 
. Parallel Printer 
. Real Time Clock 
. Screen Printer Bus 
. On Board Power Supply 
, Solder Masked and Silkscreened 


LNW RESEARCH 

C OR PORA T ION 

2620 WALNUT ST. 

TUSTiN CA. 92680 

ORDERS & IN FO. NO. 714-544 - 5744 Circle 224 on inquiry card. 

SERVICE NO. 714-641-8850 


KEYBOARD 

LNWBO KEYBOARD KIT..$ 34,95 

The kejtmrd Kit contains a 63 key plus a 10 key. P.C, board, and 
remaining components. 

CASE 


LNW80 CASE 


$84.95 


The streamline design of this metal case will house the LNW80. 

LWN System Expansion, LNW80 Keyboard, power supply and fan* 
LNDCHiblerTM, or LNW Data Separator, This kit includes all the 
hardware to mount all of the above. Add $12 -qg far shipping 

PARTS AVAILABLE FROM UTW RESERARCH 
. 4116 - 200ns RAM 

6 chip set.* , ..$ 26.00 

B chip set . . * . , ... . . * . . . $33.50 

16 chip set...$64,00 

24 chip set .. ... . , . $94.00 

32 chip set.$124.00 


. LNW50 “Start up parts set" LKW80-1 ...*.,* 

* LKW30 "Video parts Set" LNWSO-2 >*.*,.. 

, LNW80 Transformer LNW80-3 . 

- LKHS 0 Keyboard cable LNW80-4. 

. 40 Pin computer to expansion cable . 

. System Expansion Transformer . ...... 

. Floppy Controller [FD1771) and UART (TR1GQ2) . . , 


182*00 

$31.00 

$18,00 

$16.00 

$15.00 

$19*00 

$30,00 


VISA MASTER CHARGE 
ACCEPTED 


UNLESS NOTED 
ADD $3 FOR SHIPPING 

































Hello. 

This is the APPLE 



talking. The message 
is: Don't byte your 
APPLE. Use COGNIVOX 
to speak to it! 



Lrff face it. Volt* I/O U a fascinating and efficient way Id 
communicate with computers. And now, thanks to 
VU1CETEK, Voire VO peripherals aye easily avail able, 
easy to use and very affordable. 

If you own an APPLE 11 computer, COGNIVOX imide! 
VJ01003 will enable your computer to understand yuur 
spoken commands and talk back with dear, natural soun¬ 
ding voice. 

COGNIVOX can be trailted to recognize up to 32 words or 
short phrases chosen by I he user. To train COCNfVOX lu 
recognize & new word, you simply repeal the word three 
limes under the prompting of the system, 

COGNIVOX will also talk with a vocabulary of 32 words 
or phrases chosen by the user, Tills vocabulary is indepen¬ 
dent of the recognition vocabulary , so a dialog with the 
computer is possible. The speech output is natural sounding 
since it is a digital recording of ihe user voice using a data 
compression algorithm. 

Fur applications requiring more than 32 words, you can 
have two or mom vocabularies of 32 words and switch back 
and forth between them. Vocabularies can aLso be stored on 
disk. 

COGNIVOX V10-1003 comes complete with ruirruphom*, 
power supply , software on taswtU' and extensive manual, 
ready lo plug in and use. It plujp into the paddle connector 
and thus it leaves the valuable expansion dots free for other 
peripherals, 

Software provided with the unit includes demonstration 
programs and two voice operated, talking video gamed It is 
alwi very easy to incorporate voice in your own programs, A 
single statement from BASIC is all that is needed to either 
recognize or say a word. 

COGNIVOX can be used as an educational tuol, a data en¬ 
try device when hands and/or eyes are busy, an aid lo the 
handicapped, a foreign language translator* a sound effects 
generator, an intelligent telephone answering m aching, a 
talking calculator. Using an IEEE 438 Interlace rani you 
cun control by void-instruments, plotters, tesl systems. And 
all these devices can talk hack to you. telling you their 
readings, alarm conditions. even their name 

COGNIVOX V10-1003 costs $24!) plus $5 shipping (CA res 
add 6% tan). Software un diskette (DOS 3 3) wilh extra 
features tu save vocabularies on disk. $19. Order by mad or 
call us at (805) 685-1854, 9AM to 5PM PST, M-F and 
charge St on your MASTERCHARGE or VISA Foreign 
orders welcome, add 10% for air mail shipping and handl¬ 
ing, COGNIVOX is backed by a 120 day limited warranty 
against manufacturing defects. 

VOICETEK 

P.O. Box 388 t Goleta, CA 93116 
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IFCC MACR 

IFNE NARG-1 TEST FOR VALID MACRO CALL 

IFNC V1,L 

FAIL ** ONLY ONE ARGUMENT (A RELATIONAL OPERATOR) ALLOWED ** 

ENDC 

ENDC 

IFC \1,L 

ISLONG SET 1 TEST FOR SHORT OR LONG BRANCH. 

ENDC 

RELCC \Q GENERATE CONDITIONAL BRANCH 1 FORWARD REF. ) 

PUSH *-l-ISLONG PUSH LOCATION OF FORWARD BRANCH 

ISLONG SET 0 
ENDM 

* *« 4^***?#**#** 4t**#a^*tt^tt*#4#***#****4MI-*#***HI-* 


* WHILE — 

* THE 'WHILE' MACRO EXECUTES THE STATEMENTS FOLLOWING 

* IT UP TO THE 'ENDWH' AS LONG AS ITS CONDITIONAL EXPRESSION IS 

* TRUE THE SNTAX IS 

* 


* WHILE ^REGISTER NAME>.CRELATIONAL OPERAT0R>,<ADDRESS EXPRESSIONS 

* 


WHILE MACK 

IFNE NARG-3 TEST FOR VALID MACRO CALL. 

IFNC \3pL 


FAIL ** 'WHILE' REQUIRES 3 ARGUMENTS ** 


ENDC 
ENDC 
IFC \3*L 
ISLONG SET 1 
ENDC 
PUSH * 

REGTST \0 
CMP\Q Y2 
RELOP \1 
PUSH *-l-ISLDNG 
ISLONG SET 0 
ENDM 


TEST FOR LONG BRANCH INDICATOR 


PUSH POINTER TO TOP OF LOOP 
TEST FOR VALID REGISTER 
GENERATE CMP INSTRUCTION 

GENERATE CONDITIONAL BRANCH OUT OF LOOP (FORWARD) 
PUSH LOCATION OF FORWARD REFERENCE. 




* ENDWH -- 

* THIS MACRO TERMINATES THE STATEMENTS WITHIN A 'WHILE" 

* LOOP 

* 

ENDWH MACR 
IFC \G,L 

FAIL « THE 'LONG' SHOULD BE PLACED ON THE 'WHILE' ** 

ENDC 

MCRTMP SET * 

BACK! GENERATE OFFSET IN FORWARD REFERENCE OF "WHILE" 

IFEG BCKLNG 

IFGT -( (MCRTMP+2)-#-n-128 

FAIL ** LONG 'WHILE' IS REQUIRED ** 

ENDC 

FCB (MCRTMR+2)-*-l 
ENDC 

IFEG BCKLNG-1 
FDB f MCRTMP+3)-*-2 
ENDC 
POP 
BACH 1 
Y A EGU * 

ORG MCRTMP 
IFEG BCKLNG 
BRA V. A 
ENDC 

IFEG BCKLNG-1 
LBRA V A 
ENDC 
POP 
ENDM 

* 

* REPEAT — 

* THE STATEMENTS BETWEEN A 'REPEAT' AND AN 'UNTIL' MACRO 

* ARE REPEATED UNTIL THE CONDITIONAL EXPRESSION BECOMES TRUE 

* 

REPEAT MACK 

IFC VO,L 

FAIL ** PLACE 'LONG' ON THE 'UNTIL' ** 

ENDC 


GENERATE A SHORT OFFSET 

GENERATE A LONG OFFSET 

REMOVE POINTER TO FORWARD REFERENCE FROM STACK. 
GET POINTER TO TOP OF LOOP 

CREATE BRANCH BACK TO TOP OF LOOP 
GENERATE A SHORT BRANCH 

GENERATE A LONG BRANCH 


PUSH * PUSH POINTER TO TOP OF THE LOOP 

ENDM 

-fr 4-#**** ****** *4 *-fr**--H-*4-*4**it4**#*4-fr*4fr ■*** + * *** ***4 4-JHMf-B--H-4-* * # ******* **#* 
# 
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look wnat s Happened to 




It's grown into a complete 
family of quality low cost digital plotters 
with one, six and eight pen models available 


Yes , they are UL listed! * * 


In just a few short years, the HIPL0T 
has become the most popular digital 
plotter among small systems users. With 
a record like that, what can we do for an 
encore? WE'VE INTRODUCED A 
COMPLETE LINE OF HIPL0TS... with 
a model suited for just about every plot¬ 
ting application. 

The HI PLOT DMP Series is a new 
family of digital plotters with both 
"standard" and "intelligent" models 
available with surface areas of 
SVi'Xrr (DIN A4) and 11"X17* 
(DIN A3). For the user needing a basic 
reliable plotter, we have the "old stan¬ 
dard" DMP -2 ( 8 V 1 'Xll") and the "new 
standard" DMP-5 (ll/Xl?"). For those 
needing a little more capability, there 
are the DMP-3 ( 8 V 2 X11") and the 
DMP-6 (11X17*) —both microprocess¬ 
or controlled and providing easy remote 
positioning of the X and Y axes 
(perfect for the OEM), For 
those who want this in¬ 


TM HI (PLOT and DM/PL are Trademarks 
of Houston Instrument 

* Reg i s tered Tradem ark 0 f Cent ron ics 


telligence plus the convenience of front 
panel electronic controls, we've provid¬ 
ed the DMP-4 (8Vi # Xll # ) and the 
DMP-7 (ll"X17*h 

The "standard" plotters come com¬ 
plete with a RS-232-C and a parallel in¬ 
terface. The "intelligent" DMP plotters 
accept data from either an RS-232-C or 
Centronics® data source. For the "stan¬ 
dard" plotters, software is available 
from our ever expanding "Micrographic 
Users Group'. The "intelligent" 
HIPL^Ts use our exclusive DM/PL™ 
language which minimizes plot software 
to a fraction of that normally associated 
with digital plotting. 

And that's only part of the story. 
Now you can enjoy the advantages of 
multi-pen plotting capabilities with all 
six HIPL^T models. The DMP-2, 3, and 
4 are available in a 6-pen format 


GRAPHICS DIVISION OF 

BAUSCH & LOMB 



— there's an 8-pen option for the 
DMP-5, 6, and 7. So you can now have 
multi- color graphics under program 
control at an affordable HIPL0T price. 

With the new DMP Series, high quali- 
ty digital plotting can now be a part of 
your system. It just doesn't make sense 
to be without this valuable tool when 
there is a DMP plotter with the plot size, 
speed and capabilities that are exactly 
tailored to your specific needs ... and 
your budget. 

Prices for the DMP Series start at only 
$1085’. Multi-pen plotters start at a low 
$1480'. 

For complete information, contact 
Houston instrument. 8500 Cameron 
Rtf., Austin f Texas 78753 . (512)835-0900 . 
For rush literature requests, outside Texas , 
call toll free, 1-800-531-5205, For technical 
information ask for operator #5, In Europe. 

contact Houston Instrument , 
Rochesterlaan, 6 8240 Gist el, 
Belgium . Phone 059/2 77445. 


* * DMP 2 . 3 and 4 UL listed 

DMP 5, 6 and 7 UL listing pending 
*U,S Domestic Price only. 
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* UNTIL — 

* THE 'UNTIL' MACRO TERMINATES A 'REPEAT' LOOP. IT HAS 

* THE SYNTAX: 

* 

* UNTIL <REGISTER NAME>>^RELATIONAL OPERATORS <ADDRESS EXPRESSIONS 

* 

UNTIL MACR 

IFNE NARG-3 TEST FOR VALID MACRO CALL 

IFNC \3,L 

FAIL ** 'UNTIL' REQUIRES 3 ARGUMENTS ** 

ENDC 
ENDC 

IFC \3rL 
ISLQNG SET 1 
ENDC 

MCRTMP SET * 

BACK1 
V A EQU * 

DRG MCRTMP 
POP 

RESTST \G 
CMP \Q \2 
RELOP \i 
DRG 1—ISLONG 

IFEQ ISLDNG 
IFGT -C V A-*-lJ-120 

FAIL ** LONG 'UNTIL' IS REQUIRED ** 

ENDC 

FCB VA-*^l GENERATE A SHORT OFFSET 

ENDC 

IPEG ISLONG-1 

FDS V A-*-2 GENERATE A LONG OFFSET 

ENDC 

ISLONG SET 0 
ENDM 


TEST FOR LONG BRANCH INDICATOR. 

RETRIEVE POINTER TO TOP OF THE LOOP 

REMOVE POINTER FROM STACK 

GENERATE COMPARE INSTRUCTION 
GENERATE RELATIVE BRANCH TO TOP OF LOOP 

FILL IN OFFSET OF BRANCH TO LOOP TOP 


Text continued from page 203: 

* ability to define macros with sub¬ 
stitutable parameters 

* conditional assembly directives 

* ability to change the value of a 
label 

Most macroassemblers provide these 
three capabilities, and it is surprising 
that structured statements are not 
more widely used. In fact, structured 
statements may be added to an as¬ 
sembler that has no built-in macro 
facility by writing a preprocessor pro¬ 
gram to expand the structured macro 
statements, I will discuss this in more 
detail later. 

Evaluation 

A possible objection to the use of 
structured macros is that they in¬ 
crease translation time for a program. 
However, they may also save time by 
making it easier to read, debug, and 
maintain an assembly-language pro¬ 
gram. A decrease in errors, and the 
ability to locate these errors more 
quickly, will mean fewer necessary 
translations and an overall decrease 
in time spent. 


It is difficult to express the degree 
to which these structured macros ease 
assembly-language programming. 
The improvement is mainly subjec¬ 


tive, and it must be experienced. 
Macros have been heavily used for 
over ten months on a major program¬ 
ming project, the MG 6839 floating- 


r 50 MHz DIGITAL MEMORY OSCILLOSCOPE 

IN A PERSONAL COMPUTER 


TWO CHANNEL DIGITAL MEMORY 
OSCILLOSCOPE. The Mode! 85 
provides two signal input chan- 
nets on one board and the time 
base system on a separate 
board. Both vertical channels 
have a full 50 MHz bandwidth. 
Digitization is performed by high¬ 
speed sample and hold circuitry 
and an eight bit A/D converter to 
ensure high resolution and ac¬ 
curacy. 

FULLY PROGRAMMABLE. Auto¬ 
mated measurements were 
never simpler. Programmable 
features such as vertical attenua¬ 
tion, time base, trigger level 
AC /DC input and more, make the 
Model 85 a true laboratory and 
factory quality Instrument. 


APPLE IP and APPLE II PLUS' COM¬ 
PATIBLE. The Model 85 Distal 
Memory Oscilloscope plugs 
directly into the Apple II peripheral 
slots. Easily installed-] us t plug in 
the vertical and horizontal boards, 
attach probe connectors, bad 
the software, and you are ready 
to moke precision measurements, 

DIGITAL STORAGE, All the converv 
lent features of digital storage: 
refresh display for easy viewing 
precision measurements, un¬ 
limited storage time, signal pro¬ 
cessing, waveform storage on 
disk, and hard copy output. Now 
with the Model 85 Oscilloscope 
and personal computer combin¬ 
ation you can create your own 
sophisticated signal analysis 
system, - - 


Northwest Instrument Systems, Inc* 

PO, Box 1309 • (503) 279-1434 
Beaverton Oregon 97075 


NWIS 



A NEW PERFORMANCE STANDARD. 

The Model 85 Digital Memory 
Oscilloscope establishes a new 
performance standard In Instru¬ 
ment systems. Furthermore, priced 
at less than $1,000, It represents 
outstanding value For more infor¬ 
mation on the Model 85, send for 
a copy of our product brochure 

‘Trademark of Apple Computer Inc. 



NORTHWEST INSTRUMENT 
SYSTEMS, INC. 
MODEL 85 OSCILLOSCOPE 
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Leader 


Model 925 


Now you can have it all with 
TeleVideo’s new 925. Code compatible 
with our 910 and 950 terminals, the 


925, with its G502 microprocessor 



based control board can emulate our 
912/920 models while operating at 
speeds up to 19.2K baud. This allows 
you to grow within theTeleVideo 
family of terminals, from the conver¬ 
sational to the smart. 

The 925, a modular designed unit 
that uses the same power supply, 
monitor, and keyboard as die rest of 
TeleVideos family, has built-in proven 
reliability and quality from begin¬ 
ning to end/IeleVideos P31 non¬ 
glare, tiltable, green screen and 
detached selectric style keyboard 
make the 925 a eonifbrtable, low 
stress terminal to use, 

The\ r offer you options; we give 
you standard features like RS232 
printer port, X-on/X-ofTcontroL 22 
function kev's, user line, 25tli status 
line with setup mode, local duplex 
edit modes, and many more. 

Nationwide service is available 
from General Electric Company 
Instrumentation and Communication 
Equipment Service Cen ter's. 

Cot \ tactTel eVideo today for 
information on the Performance 
Leader, the 925! 


No n -Gla re Gree n Serve n 

Tilt and Swivel 

- Protected Fields 

- 8 x 10 Character 

Resolution 

— Vfcrucjt Af tributes 


- Code Compatible 

with 912/020 and 
910/950WeVideo 
Products 

- R5232C Printer Port 

25th Status/User Line 
Time of Day 
Character Sets 
(Spa n ish, Germa n , 
French , English) 


NEW 

925 


TeteVtdeo 


TeleVldeo Systems, Inc. 

1170 Morse Avenue, Sunnyvale, CA 94086 
408/745-7760; 800/538-8725 (toll-free outside California) 



CALIFORNIA Santa Ana (714) 357-6093 ■ Sunnvvale (408) 745-7760 • MASSACHUSETTS Boston (617) 668-6891 
NEW' YORK /STAY JERSEY Morris Plains (201) 267-8805 * TEXAS Dallas (214)980-9978 
ILLINOIS BIuomlngdale (312) 351-9350 - GEORGIA Atlanta (404)255-9338 
EITROP E Lon do n 44-9905-6464 






You can save buying wholesale with our buying service. 

As your agent we will buy computer equipment on the 
wholesale market for you. Our fee is one fourth of what we save 
you off the list price. We have access to over 500 manufac¬ 
turers. Call for present wholesale market conditions. Examples of 
total prices being paid by our clients (including our fee) are: 


COMPUTERS 




Alpha Micro 1030 $12,047.00 

Dynabyte 5200-B2 

4,896.00 

Alpha Micro 1051 1 

17,634.00 

Dynabyte 5615-A1 

8,396,00 

Alpha Micro AM -1011 

9,313.00 

Ithaca C.B. 128KSS/OD 

5,421.00 

Altos 8000-ta 

6,387,00 

Ithaca Sys. 2A W/ Panel 

2,941.00 

Altos 8000-15 

3,585.00 

NEC 8001A 

1,014,00 

Altos 8000-2 

2,629.00 

NEC8012A 

600.00 

Apple 2 + 48K 

1,208.00 

NEC 8031A 

1,014.00 

Archives Model I 

4 r 794.00 

North Star 64K DD 

3,073,00 

Archives Model 11 

5,532.00 

North Star Advantage 

2995.00 

Archives Model M 

6 r 269.00 

Tele video System 1 

2,380.00 

CCS Series 300-1A 

4,414.00 

Tefevidea System II 

5,311.00 

CCS Series 400-1A 

6,374.00 

Teievideo TS-80G Term, 

1,324,00 

Cromemco System 3 

5,650.00 

Vector 2600 

4,221.00 

Cromemco Z-2H 

7,521.00 

Vector 3005 

6,458.00 

Dynabyte 5200- A2 

3,216.00 

Vector 5005 

7,306.00 

SOFTWARE 




Dbasell 

500.00 

Wordstar 

305.00 

Spell guard 

200.00 

Basic Compiler 

277.00 

Datastar 

230.00 

Fortran BO-CPM 

375.00 

Spell Star 

180.00 

VisiCalc 

160.00 

PRINTERS 




Anadex9Q0Q 

uoo.oo 

NEC 5510 

2,345.00 

Anadex 9501 

1,278,00 

NEC 5520 KSR 

2,645.00 

C. Itoh 25 P 

1,325.00 

NEC 5530 

2,345,00 

C Itoh 45 P 

1,700.00 

NEC 7710 

2,345.00 

Diablo 630 

1,975.00 

Epson MXBQ in stock 

469.00 

Diablo 1640 

2,444.00 

Qume Sprint 9-35 

1,738,00 

Malibu 1650 

1,796.00 

Qume Sprint 9-45 

1,996,00 

Malibu 200 

2,320.00 

Qutme Sprint 9-55 

2,085.00 

NEC 3510 

1,980.00 



CRT, DISK DRIVE, MODEMS 


Alpha Micro AM-600 

8,075.00 

Houston Instrument DMP-7 

1,528,00 

Anderson Jacobsen 12 56 

641.25 

Lobo Dual 8" DS/DD 

2,234.00 

DEC VT 100 

L495.00 

Lobo Dual Mini Drives 

855.00 

Hayes Micromodem Apple 

250.00 

Morrow 1GMEG 

2,750.00 

Hayes Micrcmodem S’ 100 

319.00 

Morrow 20 MEG 

3,550.00 

Houston Instrument DMP- 2 

819.00 

Morrow 26 MEG 

3,375.00 

Houston Instrument DMP-4 

1,063.00 




For latest wholesale prices and to order Call Toll Free 
800-227-2288. In California call 415-376-9020. 

Assembly, integration and testing also available from 
our service department. 

ASK ABOUT OUR LEASING PROGRAM. 

Mastercharge at 3% handling fee. Prices subject to change without 
notice. Minimum fee $100. 15% cancellation fee. 




1635 School St., Suitet 101, Moraga, CA 94556 
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point ROM {read-only memory) and 
they have proved indispensible for re¬ 
ducing the complexity of that pro¬ 
gram to manageable proportions. 

Extensions 

An old adage states that no pro¬ 
gram is ever complete, and it is true 
that several other structured macros 
could be easily added to the existing 
set. Four straightforward additions 
would be to create TST and CC forms 
of the WHILE and UNTIL macros. A 
FOR loop, such as that in Pascal, 
would be useful, but would present a 
substantially more formidable imple¬ 
mentation problem. At present, the 
equivalent of a FOR loop can be 
created out of a WHILE...ENDWH 
structure. 

Macros in Other Languages 

While facilities for subroutines are 
almost universally available, facilities 
for using macros are available in rela¬ 
tively few languages. Assembly lan¬ 
guages are an exceptional case in that 
most assemblers provide at least a 
rudimentary mechanism for defining 
and using macros. As a result, the 
power and generality of macros are 
not widely appreciated. 

Two notable exceptions lift macro 
programming out of the realm of as¬ 
sembly language. One is a book by 
Brian W Kernighan and P J Plaguer, 
entitled Software Tools (Addison- 
Wesley, 1976), Macros are used to 
add structured control statements to 
FORTRAN, which has resulted in a 
new language called RATFOR (Ra¬ 
tional FORTRAN), Software Tools 
uses RATFOR to present a series of 
increasingly complex programs that 
culminate in a macroassembler pro¬ 
gram, This macroassembler takes a 
RATFOR program as input and 
creates an equivalent FORTRAN pro¬ 
gram, which may then be translated 
and executed as usual, RATFOR is an 
excellent example of a high-level lan¬ 
guage made more structured through 
the use of macros. 

The second exception is the C 
programming language, which uses a 
simple macroassembler as the first 
step in translating C programs. 
Macro expansion constitutes the first 
step in translating a computer pro- 
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Enables ANYONE to write complete, running, debugged BASIC LANGUAGE Pro¬ 
grams In 35 to 40 minutes with NO PRIOR PROGRAMMING KNOWLEDGE OR 
ABILITY. 

IF you are one of the many who bought a microcomputer In the belief that with 
just a little studying you could write your own programs, you now know that you 
can't. 

IF you, as a buslnesman, thought you could have stock software modified at a 
reasonable cost with reasonable results, you know that's not possible either. 

IF you are a hobbyist getting tired of the untold hours it takes to write a program, 
only to find It takes more hours to debug than to write. 

IF you are a skilled programmer you don't have to be reminded of the repetitious 
time spent on each new application, 

IF you have left your micro-computer sitting somewhere gathering dust...meet 
THE PROGRAM WRITER/REPORTER*. 

THE PROGRAM WRITER/RE PORTER* is not Just another data base generator, 
THE PROGRAM WRITER/REPORTER® f at your direction, makes complete run¬ 
ning programs that are thoroughly documented, easy to modify at any time by YOU I 
THE PROGRAM WRITER/REPORTER* cuts programming time up to 90% for a 
skilled programmer. 

THE PROGRAM WRITER/REPQRTER* will make anyone a skilled programmer In 
30 to 35 minutes! 

THE PROGRAM WRITER/REPORTER* does the work! You can answer the simple 
direct questions and THE PROGRAM W RITERf REPORTER* CREATES. . .AND ALL 
IN BASIC LANGUAGE. 

Q, After THE PROGRAM WRITER/REPORTER* has produced a program, can it be 
modified? 

A, Yes, the resulting program is modular, fully documented and readily accessible 
for alterations or deletions. 

Q, Does the program created use so much disc space that there is very little space 
left for the record storage? 

A. No, the code produced is extremely compact despite complete documentalion. 
If requested THE PROGRAM WRITERfREPORTER* will even 'pack 11 or compress 
information. You may even delete the “remarks" making it even more space 
efficient. 

Q. Must l be expert or even conversant with Basic Language? 

A. No, all questions to and answers from the operator require no computer 
language knowledge, simple every day English will do. 

O. What about math ability? 

A. If you can count your fingers and toes, you'll have no problems. 

Q. Will the programs which I produce with THE PROGRAM WRITER/REPORTER* 
be bulky, slow or amateurish? 


A. No, the resulting programs will be sophisticated and extremely fast operating. 
For example, should you create a mailing list or inventory program, the time for any 
record to be retrieved and displayed from a full disc would take a maximum of 
1 second. 

Q. Must the programs produced conform to a pre-determ I ned format and file 
length? 

A. No, you determine format and file size to fit your requirements. You may have as 
many as 300 fields or as few as 1, 

G, Can I develop my own business programs? 

A. For the most part, yes, 

Q, What are the limitations? What programs can I produce with THE PROGRAM 
WRITER/REPORTER' ? 

A, Your own Ingenuity and hardware limitations. 100’s of different programs, 
TECHNICAL ASPECTS 

The Reporter Package - makes reports your way. 

Record access by a hashing algorithm guaranteeing fast record retrieval. 
Duplicate keys permitted. 

Record deletion automatically supported. 

Record access and file maintenance is user transparent. 

Minimal disc overhead since there Is no special assembly language routine call¬ 
ed. No “Basic" overhead. 

Programs produced can be transported Pel ween 6800,6502. S0S0, ZBQ. 8085, BOSS 
and £8000 based systems. 

Can be used with Micro-Soft Basic and GP/M systems. 

Complete file maintenance including up-date of any record in any field, delete 
and add new records even with duplicate key. 

OvAnioves 


800-255*5119 


Vital, 

Information Inc. 7899 Mastin Dr. Overland Park KS 66204 
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gram, and in C, as well as RATFOR, 
the macroassembler consists of a sep¬ 
arate program that is run before the 
main translator program. So if you 
possess a macro preprocessing pro¬ 
gram, you need never program in a 
language that lacks structured control 
statements. 

1 cannot leave the subject of macros 
without including one final comment 
about the generality of their useful¬ 
ness. Macros, acting as they do at 
translation time, are really transfor¬ 
mations of written text, and that text 
need not be a computer program. For 
example, a set of macros could be 
used to expand into standard head¬ 
ings and endings for writing business 
correspondence. 

A Step in the Right Direction 

The title of this article was chosen 
to imply a sense of progress not yet 
completed. The structured assembly- 
language statements presented here 
are only the first step in spreading the 
benefits of structured programming 
to languages that are currently not 
well structured. Control structures 


are easy to implement and can be 
added to even the most primitive pro¬ 
gramming language, but there are 
other aspects of structured program¬ 
ming that have yet to be explored in 
connection with assembly language. I 
will briefly examine two of these 
aspects: data structuring and subrou¬ 
tine structuring. 

High-level languages such as Pascal 
and C provide atomic data types , 
such as numbers and characters, 
which can be built up into data 
structures. A data structure is a com¬ 
plex combination of data types re¬ 
ferred to by a common name, the 
subparts of which can be accessed in a 
consistent manner. An array is just 
such a data structure having every 
element of the same data type. 

The most general form of a data 
structure contains any number of ele¬ 
ments of differing types (called a 
"record"' in Pascal and a "structure"" 
in C)> Is it possible to add similar data 
structures to an assembly language in 
the same way that control structures 
were added? At present, the answer 
appears to be no. 


One advantage offered by high- 
level languages over assembly lan¬ 
guages is the association of a specific 
type to each data element. Part of the 
reason modern compilers are more 
complicated than assemblers stems 
from the type-checking that occurs as 
each use of a data item is being 
translated. Type-checking is too com¬ 
plex to be performed by a macroas¬ 
sembler; it could be added to an as¬ 
sembly language only by performing 
an extensive rewrite of the assembler 
program. 

The languages PL/M, from Intel, 
and MPL, from Motorola, represent 
attempts at marrying data structures 
and other high-level concepts to as¬ 
sembly-language programming, but 1 
am not sufficiently familiar with them 
to evaluate their effectiveness. 

Subroutine structuring partakes of 
particular aspects of both structured 
control and structured data, but it Is 
such an important {and complex) 
aspect of computer languages that it 
deserves separate consideration. Sub¬ 
routine control structuring consists of 
nothing more than the run-time ex¬ 
pansion examined earlier. Subrou¬ 
tines appear in a program much as the 
other control structures: they are 
made up of structuring statements 
that bracket a block of assembly-lan¬ 
guage statements, and that block of 
statements may itself contain nested 
subroutine calls. 

However, more than control is 
passed to a subroutine. Data in the 
form of subroutine parameters is also 
transferred. In standard BASIC, all 
the data used in a subroutine is global 
(ie: it exists both inside and outside 
the subroutine). Languages like 
Pascal and C allow subroutines to 
have parameters and data that are 
local to the subroutine and exist in 
computer memory only while the sub¬ 
routine is being executed. 

The MC6809 and MC68000 micro¬ 
processors both contain machine in¬ 
structions that aid in passing param¬ 
eters to subroutines and in creating 
data local to a subroutine. The devel¬ 
opment of methods that will extend 
assembly languages in order to ex¬ 
press these subroutine structures pro¬ 
mises to be a fruitful area for further 
work.® 
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MIKBUG and the TRS-80 

Part 1: A Cross-Assembler 
for the Motorola 6800 


Robert Labenski 
145 Steele Rd 
West Hartford CT 06119 


I've always appreciated my TRS-80 Model I, largely 
because it's so easy to use. Recently, however, this ap¬ 
preciation heightened considerably when 1 bought the 
Motorola 6800 evaluation kit (MEK 6800 Dl). That's 
when 1 realized I had become spoiled by the sophistica¬ 
tion and ease of use of the Radio Shack machine. 

The Dl comes with a minimum of programming sup¬ 
port: a machine-language monitor called MIKBUG. It 
does a good job as a monitor, but after two years of using 
a disk-based editor/assembler, who wants to hand-as- 
semble object code and load it 2 bytes at a time? 

This prompted me to write a full programming system 
for the Dl kit. The programs run on the TRS-80, which is 
connected to the Dl as a terminal. As far as the Dl is con¬ 
cerned, the TRS-80 is nothing more than an I/O (in¬ 
put/output) terminal; little does the Dl know that the 
TRS-80 is also serving as a cross-assembler with file 
capabilities, a downloaded and a debugger! 

To use this programming system, you need: 

• the Motorola MEK 6800 Dl, or any other 6800-based 
system running MIKBUG 

• a TRS-80 Model I with 48 K bytes of programmable 
memory, one disk drive, and an RS-232C interface 

• connecting cables from the TRS-80 to the Dl via their 
RS-232C channels 

You don't need the disk drive if you rewrite all the file 
I/O sections for tape instead of disk. 


I've divided this article into two parts. Part 1 describes 
the editor and cross-assembler—the program that inputs 
your 6800 source code and outputs 6800 object code. 
Both source and object code are saved on disk. Part 2, in 
next month's BYTE, describes the downloader (the pro¬ 
gram that transfers the 6800 object code into the correct 
memory locations in the Dl system) and the debugger, a 
function that allows your TRS-80 to act like an enhanced 
Dl terminal. 

The Editor and Cross-Assembler 

The editor and cross-assembler program is written in 
TRS-80 Disk BASIC (see listing 1). 

When I write programs that have several commands 
associated with them, I program a help screen. Figure 1 
(on page 242) is a copy of this screen. It contains all the 
commands needed to make the program usable. 

When the prompt, "READY*", Is displayed, the 
following general-purpose commands may be used: 

H Display the help screen of figure 1, 

F Request for file I/O. You are asked whether 

you wish to save or load and what files you 
wish to use. 

R Clear the system and restart the assembler. 

C Assemble the source code stored in the system. 

S Display the symbol table used to resolve ad¬ 

dresses encountered during an assembly. 

Text continued on page 242 
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Listing 1: The editor and cross-assembler program written in TRS-80 Disk BASIC. 


188 ' MINI 6888 COMPILER FOR THE TRS-88 
118 ' ROBERT LABENSKI NEST HARTFORD COHN 
128 ' 

138 CLEAR 12888 ■ DEFINT A-Z 
148 DIMStC288 ) 'SOURCE DATA 

158 DIMN0$(188> 'OPERATIONS Ns IMPLIED OPERANDS 

168 DIMOP$(188) ' FULL OPCODES 

178 DIMBR$(16) ' BRANCH INSTRUCTIONS 

1S8 DIMOB$(288) 1 OBJECT 

198 DIMAD<288) 'ADDRESS 

288 DIMLh$(188> ' SOURCE LABELS LC=1 NOEX 

218 DIMLN<188) ' LINE # OF LABELS 

228 01MAR(188) ‘ LINES NEEDING ADDRESS RESOLUTION hC=INDEX 
238 G0SUB1558 ■GOTO 1288 ' GOTO OF CTRL 

248 RESTORE'COMPILE 
258 LC=8■AC-6 : CD=8 

268 IF OT THEN 348 ELSE 0T=1 ■■ G0T0318 
278 CD-8■■FOR X=1TOLEN(Af) : Y=ASC(HID$(A$.-X,1>) 

2S8 IF Y<=57 AND Y>=48 THEN Y=Y~4S 
298 IF Y>64 THEN Y=Y-55 
388 C0=16tCD+Y ■■ NEXT • RETURN 

318 F0RA=8T0188READ NO$(A) : IF N0$<A)<>"ENQ"THEN NEXT 
328 FOR A=8TO 188■READ0P$<A> ■ IFOP$(A X>"END"THENNEXT 
338 FOR A=8 TO 15-READ BR$(A>■NEXT 


Listing 1 continued on page 234 




-Peachtree Software" Word Processing Is A- 

MAGIC WAND" 


PEACHTREE SOFTWARE* 3 Corporare Square* Suite 700* Atlanta* Georgia 30329 (404) .325-8533 
TeJejt II; S10-751-0273 PEACHTREE ATL 


ls if by magic, word processing from 
Peachtree Software transforms your busi¬ 
ness' most time-consuming typing proj¬ 
ects i n to com p u te r i zed ease ■ 

You 1 II be amazed how easily Magic 
Wand glides you through ,J cut and paste” 
tasks. The system includes a full-screen 
text editor and extraordinary memory 
capabilities. You can save ail or part of 
your output on a disk —even print one file 
while editing another. The user's manual, 
written in simple, non-technical English, 
includes a step-by-step instructional pro¬ 
gram, And Magic Spell™, one of a whole new series of 
“Magic” packages, will add to your productivity. It checks 


your spelling against an internal "‘dic¬ 
tionary" of up to 20,000 words. 


o 


Fnce you've used any Peachtree 
Software Package, you'll find it amaz¬ 
ingly simple to add others. Our easy-to- 
use manuals enable you to quickly make 
the transition from word processing to 
o ur genera 1 accoun ti ng prog rams. 

Peachtree Software reflects years of 
development, refinement and user test¬ 
ing* That's why there are more than 
20,000 Peachtree Software packages in 
use. To get yours, see your nearest dealer or call, 800-8 35- 
2245, ext. 35 (in Kansas, 800-362-2421, ext. 35). 


Best' , Off-The-She1f”Software Is"Off-The-TreeT 


ftsacherct Software. Mkgk Wana. Mugtc Spell, and SalesTnufktra wt traJcttiarka nffTea^'hinte Software, lncoipc*iwed. 
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¥xi may be in a position to justify an 
airplane and not even know it. ^ 


The fteechcra/t Bonanza A36TC can amy 6 people at speeds up to 246 mph- 


Tb find out! take this 
simple test. 

L Do you or your people travel 
several times a month? Yes □ No □ 

2. Do you travel to, or come home 
to, destinations not well served by 
airlines? Yes □ No □ 

3. Have you ever been out of town 
two days and a night for a two 
hour meeting? Yes □ No d 

4. Have you ever lost business 
or money, or both, because 
your top management 
couldn't be there, when 
and where they were 
needed? Yes □ No □ 

5. Do you often travel 
on a moment's notice? 

Yes □ No □ 

6. Do your salesmen 
log more time 
on the road 
than in selling? Yes □ No □ 

If you answered yes to any of 
the above questions, you 1 II have no 
trouble justifying a Beechcraft com¬ 
pany airplane. To your accountants. 
Your board of directors. Or your stock 
holders. Because a Beechcraft 
means more efficient, more pro¬ 
ductive travel. 





It means one of your most valu¬ 
able resources, good people, can be 
there, when and where they're 
needed. And that's even more 
critical to small and medium 
sized companies, with fewer 
resources, than it is to large 
companies. 

Our free Management 
Guide to Business Aviation 
shows that virtually any 
size company can, and 
has, used a Beechcraft to 
increase profitability and/or 
productivity. The size of your 
company isn't nearly as important as 
the size of your ambition. The Guide 
lays it all out in black and white, net 
dollars and capital recovery. And the 
more you travel, the more sense it 
makes. 

Especially when your Beech 
dealer makes owning an airplane 

For free m/ormaoon on learning m fly or upgrading yom fiyi ng skills* plies 
the location of your nearest Beech Aero Center; ctiil T800'33M750 in the contiguous U.$. 
fin Oklahoma 1-800-722^600). ASK FOR OPERATOR 701. 


so simple. He has a unique plan for 
managing many of the details for 
you. Maintenance, scheduling, up¬ 
keep, helping to find pilots, what¬ 
ever you need. So all you get are 
the benefits. 

Send for your free 19 81 k it. 

If you answered 
yes to any of the quiz 
questions, icrite us at 
Beech Aircraft Corpo - Sr 
ration, DepcMNB, 

Wchita, KS 67201. TO'fl send you all 
you need to start thinking. If you 
answered yes to ail the questions, maybe 
you should call collect. 316-681-8219. 

As/c for Del Chitwood. byt 1201 

L--------__ 

ft Member General Aviation Manufaci uteri Association 





























HEATH/ZENIT 
A GIANT STEP FORWAR 


Computer power, printer speed, 
hard disk storage-alt in one system. 

The three elements you need for smooth, rapid data handling 
are together now in one Heath/Zenith system. For word 
processing, business and financial applications, or custom 
programming-this is the performance standard evolving in 
computer technology. It f s what you expect from a strong 
partner 

All-In-One Computer 

The heart of the system is the Heath/Zenith 89 Computer, 
a complete, stand-alone unit with professional keyboard, 
smart video terminal and SWinch disk drive. It's easy to use 
for people having little or no experience-yet it can also 
run extended languages like BASIC, COBOL, FORTRAN 
and Pascal. 


Winchester Disk System 

The 67 Disk System features one hard disk and one 
8-inch, soft-sectored floppy for total on-line storage of 
10782 megabytes (formatted). That's a huge data base. 

The floppy is double-sided, double-density and can also 
operate in single-sided or single-density modes, compatible 
with standard IBM 3740 format. 

The 67 features write-protect switches for both drives to 
prevent accidental erasure of information. The average 
access time of the hard disk drive is 70 milliseconds. 

High-speed printer 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer that gives you sharp, clear printouts. It 
prints over 150 characters per second with whisper-quiet 
smoothness. 


The 89 comes with 48K bytes RAM, expandable to 64K. 

It has two Z80 microprocessors, one for computer functions, 
one for terminal functions. And three serial I/O ports for 
interface with printers and modem. 


The entire 95-character ASCII set prints in uppercase and 
lower case with descenders, in a 9 x 9 matrix. Also, 33 block 
graphic characters let you create graphs and charts. All 
functions and timing are microprocessor-controlled. 



The video display features a 12-inch diagonal, high- 
resolution CRT that's easy on the eyes. It displays up to 
2,000 characters at a time, 24 lines (plus 25th status line) 
by 80 characters, with full cursor control. Also 33 block 
graphic characters for charts and graphs. 

The heavy-duty keyboard follows standard typewriter format 
for easy operator training. All terminal functions are pro¬ 
grammable from keyboard or I/O ports. 

The 574-inch floppy diskette stores 100K bytes of infor¬ 
mation and interfaces on line with the Heath/Zenith 67 
Hard Disk System, 


It uses standard edge-punched papers and features a 
convenient cartridge ribbon for easy, no-mess replacement. 





















SYSTEM PERFORMANCE 


Versatile software and accessories 


Visit Your Heath kit Electronic Center* 


The Heath/Zenith System offers you a choice of operating 
systems, including popular CP/M. 

There are programs for word processing, business appli¬ 
cations, and versatile utility functions. And the Heath User's 
Group offers a library of over 500 low-cost programs for 
home, worker play 

For your custom programs, Microsoft languages are avail¬ 
able in BASIC (compiler and interpreter), FORTRAN and 
COBOL. Or learn to write and run your own programs with 
special self-study programming courses for Assembly, 
BASIC, Pascal or COBOL 

Free demonstration awaits you at 
your Heath kit Electronic Center 

Pick the store nearest you from the list at right. And stop 
in today for a demonstration of the new Heath/Zenith System. 
If you can t get to a store, send $1.00 for the new Zenith 
Data Systems Catalog of assembled commercial computers 
and also receive free the latest Heathkit Catalog. Write to 
Heath Co., Dept. 334-844, Benton Harbor, Ml 49022. 



where HeathfZenith Products are displayed t sold and serviced. 


PHOENIX, AZ 

2727 W Indian School Rd 
602-279-6247 

ANAHEIM. CA 

330E. Bail Rd 
714-776-9420 

CAMPBELL, CA 

2350 S Bascam Ave. 
408-377-8920 
EL CERRITO, CA 

6000 Potrero Ave 
415-236-8870 

LA MESA,CA 

8363 Center Dr 
714-461-0110 

LOS ANGELES, CA 

2309 S. Flower St. 
213-749-0261 

POMONA, CA 

1555 N. Orange Grove Ave. 
714-673-3543 
REDWOOD CITY, CA 
2001 Middlefield Rd 
415-365-8155 

SACRAMENTO, CA 

1860 Fulton Ave. 
916-486-1575 

WOODLAND HILLS, CA 

22504 Ventura Blvd 
213-883-0531 

DENVER,CO 

5940 W. 38th Ave. 
303-422-3408 

AVON.CT 

395 W. Main St (Rt.44) 
203-678-0323 

HIALEAH, FL 

4705 W. 16 th Ave. 
305-823-2280 

PLANTATION, FL 

7173 W. Broward Blvd. 
305-791-7300 

TAMPA, FL 

4019 W. Hillsborough Ave. 
813-886-2541 
ATLANTA, GA 
5285 Roswell Rd. 
404-252-4341 
CHICAGO, IL 
3462-66 W. Devon Ave. 

312-583-3920 
DOWNERS GROVE, IL 
224 Ogden Ave. 
312-852-1304 
INDIANAPOLIS, IN 
2112 E. 62nd St. 
317-257-4321 


MISSION.KS 

5960 Lamar Ave. 

913- 362-4486 
LOUISVILLE, KY 
T2401 Shelbyvflle Rd. 
502-245-7311 
KENNER,LA 

1900 Velerans 
Memorial Hwy. 
504-467-6321 
BALTIMORE, MD 
1713 E Joppa Rd 
301-661-4446 
ROCKVILLE, MD 
5542 Nicholson Lane 
301-881-5420 
PEABODY, m 
242 Andover St. 
617-531-9330 
WELLESLEY, MA 
165 Worcester Ave. 
617-237-1510 
DETHOiT, Ml 
18645 W. Eight Mile Rd 

313-535-6430 
E, DETROIT, MI 
18149 E.Eighl Mile Rd. 

313- 772-0416 
HOPKINS, m 
101 Shady Oak Rd, 
612-938-6371 

ST PAUL, MN 
1645 White Bear Ave. 
617-778-1211 
BRIDGETON, MD 
3794 McKelvey Rd. 

314- 291-1850 
OMAHA. NE 
9207 Maple St. 
402-391-2071 
ASBURY PARK, N j 
1013 State Hwy, 35 
201-775-1231 
FAIR LAWN, NJ 
35-07 Broadway (Rl 4) 
201-791-6935 
AMHERST, NY 

3476 Sheridan Dr. 
716-835-3090 
JERICHO. LJ. NY 
15 Jericho Turnpike 
516-334-8181 
ROCHESTER,NY 
937 Jefferson Rd. 
716-424-2560 
N WHITE PLAINS, NY 
7 Reservoir Rd 

914- 761-7690 


CLEVELAND, OH 

28100 Chagrin Blvd 
216-292-7553 
COLUMBUS, OH 
2500 Morse Rd. 
614-475-7200 
TOLEDO, OH 
48 S. Byrne Rd 
419-537*1887 
WGDDLAWN.QH 
10133 Springfield Pike 
513-771-8850 
OKLAHOMA CITY, OK 
2727 Northwest 
Expressway 
405-848-7593 
FRAZER,PA 
630 Lancaster Pike 



PHILADELPHIA, PA 

6318 Roosevelt Blvd. 

215-288-0180 

PITTSBURGH, PA 

3482 Wm. Penn Hwy 

412-824-3564 

WARWICK. Rl 

558 Greenwich Ave. 

401-738-5150 

DALLAS,TX 

2715 Ross Ave 

214-826-4053 

HQUST0NJX 

1704 W. Loop N 

713-869-5263 

SAN ANTONIO, TX 

7111 Blanco Road 

512-341-8876 

MIDVALE, UT 

58 East 7200 Soulh 

801-566-4626 

ALEXANDRIA. VA 

6201 Richmond Hwy. 

703-765-5515 

VIRGINIA BEACH, VA 

1055 independence Blvd. 

804-460-0997 

SEATTLE, WA 

505 8th Ave. N. 

206-682-2172 

TUKWtLA, WA 

15439 53rd Ave. S. 

206-246-5358 

MILWAUKEE, Wl 

5215 W. Fond du Lac 

414-873-8250 


'Units of Ventechnotogy 
Electronics Corporation in 
the U S. 

Prices and specifications subject to change without nottce 


HEATH/ZENITH 

Your strong partner 











Listing 1 continued: 

340 OK-1' Nh IN COMPILE LOOP 
350 FOR 0=0 TON-1 

360 IF LEFTtT S$< ft >.• 1 >=".*'*' 0B$( h >= " " hO( h >=CD : G0 TO 450 
370 -IF NI0$C5$<h), 7.. 1 )<>"&" THEN 400 
3S0 ftDTftXCO 

390 08$< ft .>= " " • FOR B=8T038 ft$=MID$<S $<h >, B, 1 > •• IF ftt -="&" THEN 458 ELSE Y=ftSC<fti 
) ; X=0 '■ ftf =" 0 ■■ G0SU8956 0B$< ft >=QBt< ft >+ft$ CD=CD+1~ NEXT 

400 h$=MIB$( S$( ft >, 7, 4 > ■ IF LEN< ft$ >=3 ft$=ft*+ " " 

418 IF ft$= "ORG " THEN ft$=NIDt<St( ft >j 15,4 > -0B$( ft G0SUB278 GOTO 450 

428 IF LEFT$<S$(ft),4><>” " THEN LfttTLC>=LEFT$TS$( h 4 ) LNTLC>=ft - LC=LC*1 

430 IF LEFT$(ft$.> 1 )="B" GOTO 710 

448 IF LENT S$( ft XX15 GOSUB’ 530 ELSE GOSUB 608 

458 NEXT ft 

468 IF SI4=@ THEN 520 
470 FOR ft=8 TO ftC-1 

4S0 FOR B=@TOLC-11FRIGHTFT0B$(ftRTft > X , 4><>LfttTB) THEN NEXT 

490 IF MID$< S$( ftRT ft > )71)="B" THEN X=ftD< ftRT ft > X Y=hOT LN( B > > ■ ftO( 100 >= Y~(X+2 > -• C= 1 3 
8 ■ GQSUB940 ■0B*<ftRTft > >=LEFTf(0B$(ftR(ft>) , 2X+RIGHT$<ft$, 2)-GOT0518 
580 C=LN<B .> - G0SUB948 ■ OB$T ftRT ft j ?=LEFT$(0 B$<hR( ftX>,2>+"8 tt +ft$ 

510 NEXT ft 
528 RETURN 

530 'IMPLIED OFERhNDS 

540 IF MI0$(S$<ft>,7 , 1 >=”$" 0B$(ft>~RIGHT$CS$(ft>,LEN(S$Tft>>~7 > ftD<ft>=C0 -- CD=CD+< 

LENTS$( ft > )-7 >s2 -■ RETURN 
550 FOR B=0 TO 180 

560 IF LEFTFT NOt( B >. 4 )= “END " THEN 0B*< ft >="$ERR$" RETURN 

570 IF LEFTFT NOtT B 4 )=ft$ THEN 0B$< ft >=RIGHT$<N0$<B>,2 > ftDT ft >=CD > CD=CD+1 RETURN 
5S8 NEXT 

5'9-i ' ft$=RIGH TFT SFT ft >, L ENT S$T ft )S ) 

600 * OTHER OFS Listing 1 continued on page 236 



CROMEMCO System One 


™ * • Z80-A RAM • Small size • 780K Disk Storage 
• CRT and Printer interfaces • Eight S-100 card 
slots allowing expansion with: —color graphics 
—additional memory — additional interfaces for 
telecommunications data acquisition, etc. 


MORE SPECIALS 

BALLY Arcade Computer 
MATTEL Intelevision Computer 
N0RTHSTAR64KDD 
BOSHE119" ColorTV 
ATARI 800 w / 410/32K 
T.l. 810 Basic R0 


QANTEX* 
6000 Printer 

• 150 characters per 
second • 136 columns 
per line ■ parallel or serial 
interfaces *9x9 dot ma¬ 
trix • 400 million character 
printhead • upper & lower 
case with descenders 


Registered Trademark of North Atlantic Industries, Inc, 


Computers may simplify your business, 
but it isn’t always simple to choose one 


We carry a lull line of Cromemco, Norltistar, Epson, Texas Instruments, Atari, Baity, Hazeitine, Adds, Qantex. Malibu and others 

SYNCHRO-SOUND International, Inc. 

COMPUTER AND VIDEO SYSTEMS CENTER m 1550 Northern Blwd., Manhasset, N.Y. 11030 

Where the computers are cold and calculating. But the people aren't. I 516-869-8535 TOLL FREE: 800-645-3820 
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Nobody’s 
better protection 
than The Marshal 
in Winchester territory. 

You got yourself a Winchester disk drive 
with all that large system power. Great! 
But trying to utilize your floppy drive for backup just isn't working. 
And bit-streaming tape cartridge drives offers no practical protection, 
because the usual need is archival storage and replacement of 
individual files lost through operator error; but the streamer 
tape data cannot be reconstructed by separate files easily. 

Enter The Marshal to your rescue. 

He's the only match in speed, 
capacity, and capability for your Winchester. 
As Thomas S. Stellinger, Manager of Marketing Literature 
with Computer Service Systems Network, Inc. stated in 
InfoWorld, “Intelligent tape subsystems, combining the 
1/2-inch tape cartridges with file-oriented software 
offers the best solution to hard disk backup...a utility 
program...allows the user to save every file in the 
system, as well as to restore individual files by name." 

The Marshal from TK$ Corporation. 

The only complete hardware/software protection 
device for computer hard disk systems. 

The Marshal follows commands, 
is fast, and thinks for himself. 

Formatted capacity is 13.4 megabytes. The transfer 
rate is 192,000 bits per second. And he can 
determine which files have been updated since last 
saved, in order to recopy only those specific files — 
saving time. Then records the date he made the copy. 

Perfect protection for the perfect price. 

Your OEM Distributor can introduce you 
to a rack mount unit or a table top console 
for much less than you'd guess. 
Take this ad to your dealer today, save a heap of 
money off the regular price, and get the best 
protection available in Winchester territory. 
The Marshal from IKS Corporation would 
sure be happy to help you. 1-800-327-2848. 

In Florida or 
outside the U.S. 
305-593 0010. 


TKS Corporation 

8472 NW 56 Street, Miami, FL 33166 


•|WfN3£T FINE ADVERTISING 

l* 


Circle 415 on inquiry card. 








Listing 1 continued: 

619 8D<8)=CD 

620 FOR B=6T0169 

630 IF LEFTt(0P*(B> , 4 >=" END" THEN OB*<8)="XERR*" 
640 IF LEFT$(OF$<B>, 4 )<>8$ THEN NEXT 


: prjuebj 


i$< 8 ), 11 


658 IF MID* 

CD+2■RETURN 
S6d IF M1 D$(S$<h) 
( h ) , 16.: 2) : CD-CD+2 
TURN ELSE 00=00+1 
670 IF NID$<S$<8) 


- "V 


THEN QB$( 8 >=t‘1I0$< 0P$< B >, 10, 2 


'+MID$(S$(8. 
0B$(h)=0B$( 


j 00= 


15.. 1 >="#" THEN OB $ < h >=M I D$< 0P$( B >, 6 , 2 ) OB $< R >=OB* < 8 >+M1 D*< S$ 
B*=LEFT$< 06$( 8 >, 2 > IF B$<> “SC H 8NDB*<> “CE"8NDB*<> "BE" THEN RE 
08$( 8 >=0B$(8 >+RIGHT$( S$( 8 2 > •• RETURN 

15/1 >= " " THEN 0B$( 8)=" XERRX" ■■ RE TURN 
6S0 IF NID$< S$( 8>, 15, 1 >= "$ " THEN8$=MI0$< S$< 8), 16, 4 > EL SE 8$=NID$< S$< 8), 15,4 > ■■ HR 
<BO>=8 ■■ 80=80+1 ■■ SN= 1 ■■ 8$=8$+STRING*< 4-<LEN(8$ )), " " ) 

690 IF LENC8$>=4 THEN 0B$( 8)=MID$(OP$CB),12,2) : 0B$(8)=0B$(8)+h$ : 00=00+3 : RETURN 


70O 0S$( 8 )=MID$< 0P$< B > , 3, 2 > • 0B*< 8 >=0B$< 8 )+8$ ■■ 00=00+2 ■ RETURN 
710 1 BRANCH INSTRUCTIONS 

720 FOR B=8T015 : IF LEFT$(8$, 3)=LEFT$(BR$(B>,3)THEN 746 ELSE NEXT 
730 0B$( A .>= "XERRX" • GOTO 450 

746 0B*< h >=RIGHT$( BR*< B>,2 > ■■ ROC 8 >=CD 00=00+2 ■ hR< 80 )=8 60=80+1 

756 6 $=M I D$< S$(8 > ,15,4) ■■ 0B$< 8 )=0B$< 8 )+h$+STRI NG*( 4-L EN< 6$)," ")=SU=1 > GOTO 4 56 


766 OK=6 ; L0=6 • 80=8'SOURCE COLLECTION I , IXX 

776 IF LEN(8$)>1 THEN SI6 

786 PRINT N j T8BC 1 6 >J ■■ L INEINPUTS$< N ) 

796 IF S$<N)="" RETURN 
866 N=N+1 : G0T07S6 

S16 8=U8L< R1GHT$<8$,LEN(8$)-1 ) ) IF 8>N THEN 7S6 
S26 PRINT 8jT8S<10)J ■LINE INPUTS* 

$36 IF 8$="" RETURN 

S46 FOR B=N+1 TO 8 STEP-1 IF B=6 THEN S56 ELSE S*<B >=S$(B~ 1 ) ■■ NEXT 

Listing 1 continued on page 238 


BREAKTHROUGH! 


View and edit many 
files simultane¬ 
ously. 

Draw diagrams as 
easily as typing 
text. 

Cut text from one 
window and paste 
it into another. 




Automatic 
Horizontal and 
Vertical scrolling. 

Create your own 
commands for 
your applications. 

Automatic 
memory manage* 
ment of large files. 

Compare, contrast, 
review or analyze. 


A MULTI-WINDOW TEXT EDITOR FOR UNDER $200. 


Imagine this kind of productivity: Your 4 favorite files right 
before your eyes on the screen of your CRT, 

Divide the screen of your CRT into any combination of 
horizontal and vertical windows, each with its own 
workspace. Or, windows can share a workspace—so you 
can edit different parts of the same file. 

You get true on "screen editing, plus the ability to add or 
delete any of 10 windows, at any time, anywhere on the 
screen. 

Using CP/M compatible files and simple, easy to remember 
commands, THE ELECTRIC BLACKBOARD ™ has 
functions to satisfy the needs of the most demanding 
professional computer scientist. Yet THE ELECTRIC 
BLACKBOARD™ can be used just as productivly by the 
novice within minutes. A step-by-step Learning Guide, 


designed for the novice, will guide you gently through the 
learning process. 

Unleash the extraordinary power and flexibility of THE 
ELECTRIC BLACKBOARD™ on your ZS0~based micro¬ 
computer today. 

Requires 4£k CP/M or CDOS, ZS0 processor,and CRT with cursor 
addressing. Distributed on SSSD 8" diskette. Includes reference 
manual, learning guide, and quick reference card. Price: $I9S, 
manuals only: $30. 

Call or write for more information: 

SANTA CRUZ SOFTWARE SERVICES 

1711 Quail Hollow Road, Ben Lomond, CA 95005 
(408)336-2170 

CP/M is a trademark of Digital Research CDOS is a trademark of Cromemco 
ZHQ is a trademark of Zilog 
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_ EXCITING NEWS FOR TRS-80™ MODEL III USERS! _ 

Standard & Poor's unique software and 
data system—STOCKPAK—can help you 
manage your investments like 
a Wall Street Professional! Now for 
TRS-80 Model I and Model III users too! 


STOCKPAK not only delivers a “stand-alone” Port¬ 
folio Management System but also gives you the soft¬ 
ware for Standard & Poors monthly Common Stock 
Data Service (available to TRS-80 owners on a sub¬ 
scription basis). With STOCKPAK and the Data Ser¬ 
vice you command one of the most powerful and 
versatile investment tools available. 

Here’s How STOCKPAK Will Help You: 


A 900 COMPANY DATA BASH SERVICE 

Monthly Data Service subscribers receive a diskette 
containing 30 vital financial items on 900 of the most 
widely traded stocks (S&P “500” and 400 NYSE, ASE 
andOTC issues). Accompanying this monthly diskette 
is an Investor's Newsletter highlighting important fi¬ 
nancial news and investment strategies, with sugges¬ 
tions for maximizing the usefulness of the system. 


STOCKPAK SELECTION SYSTEM 

The heart of STOCKPAK is a powerful, analytical 
stock selection tool which enables investors to choose 
stocks which meet their investment criteria. For exam¬ 
ple, you may wish to select only those oil and gas stocks 
with price/eamings ratios of less than 7 and yields of 6% 
or more. Once a group of stocks has been selected, you 
can store it as a separate data file for continuing use. 


REPORT WRITER 

You can define the report formats you would like to 
see on those stocks meeting your investment objec¬ 
tives. Hundreds of calculations and ratios that you 
define can be sorted, averaged or totalled, and dis¬ 
played on video screen or optional printer. 



PORTFOLIO MANAGEMENT SYSTEM 

Now you can effectively evaluate and manage your 
own stock portfolio of up to 100 securities with as many 
as 30 transactions for each. You can record “buy” and 
“sell” transactions, price and dividend information and 
stock splits for instant retrieval, for record keeping and 
tax purposes. You can measure actual performance or 
create hypothetical situations to help you make “buy” 
or “sell” decisions. 


HOW TO ORDER STOCKPAK 

STOCKPAK is designed exclusively for TRS-80 
users with 32K business systems with two mini-disk 
drives. You can obtain the basic software and sample 
Data Base, plus a comprehensive Users Manual from 
your local Radio Shack Store for only $49.95. The 
STOCKPAK Monthly Data Updating Service can be 
ordered directly from Standard & Poor's for $200 an¬ 
nually, or from the order form provided in the basic 
package you purchase from Radio Shack. 


sp 

Standard & Poor’s Corporation 

25 BROADWAY, NEW YORK, NY 10004 (212) 248-5993/3374 
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Listing 1 continued: 


S58 
868 
878 
838 
838 
988 
9 } 8 
928 
EXT 


S$( 8 )=8$ < A~A +1 ■■ N=N+1 ■■ GO TO 828 


‘SOURCE DUMP 
IF LEN(8$)=1 
LEN(8$)>2 
LEN<8$>>3 


IF 

IF 

IF 

IF 

IF 


L ■ LXX . LXX-XX 
8=8-8=N-l 

8=U8L<RIGHT$<LEFT$(8$, 
B=U8L(RIGHT$(8$>3)) 


4>,3)> ■■ B=8 


B>N :B=N-1 
a *5=M- 1 
OK THENF0RC=8TOB 


G0SUB948 :PRINT CjT8B(6)8*j 


■0B$(C)jT 8 B(22>Sf<C>■N 


RETURN 


938 F0RC=8T0B-PRINT C, S$<C>■NEXT : RE TURN 
948 At= " " ■■ Y=8D( C > ■■ X= IN T( Vs256 > ■■ GO SUB 97 8 
958 X= INK ( Y-(Xt256 ) >/16 > ■ G0SUB978 
968 X=INT< Y-<INT( Y,'16)*16>> 

978 IF X>9 THEN h$=8$+CHR$(X+55) ELSE 8$=8$+RIGHT$<STR$<X), 1> 
988 RETURN 

998 0K=8 : LC=8 ■ 8C=8'SOURCE DELETE DXX 
1888 B=U8L<RIGHT$(8 $, L EN(8$>-l>) 

1818 IF B>N RETURN 

1828 FOR C=B TO N-t> S$<C >=$$< C+t >= NEXT 
1838 N=N-1 ■'RETURN 


1848 -SYMBOL PRINT 


1858 IF OK THEN 1868 ELSE RETURN 

1868 FOR 8=8 TO LC-1- C=LN( 8 > • GOSUB 948 ■' PRINT L8$<8 >; " "; LN< 8 )i " "; 8$ ■■ 

1878 NEXT ■' RETURN 

18S8 1 FILE I/O SUBCHS 1=L08D S=S8UE 
1898 INPUT a SUBCOMMAND L=L080 S=S8UE ";B$ 

1188 IF <B*<>"S")*<B$<>"L"> THENRETURN 
1118 INPUT " FILE SPEC'S "j8$ 

1128 IF B$="S" THEN 1178 
1138 OPEN "1”, 1,8$ ■ INFU T# 1 , OK.. N 

1146 FOR ti=6TQN~l : INPUTftI / S$( R >,» PD<A ) ■ NEXT Listing 1 continued on page 240 
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Give your system 
some NEC, and watch 
its performance soar. 


NEC's crisp, dear, high-performance JQ202 
RGB color monitor an industry standard. Also 
available; the JG201 composite video version. 


NEC's dassrc green monitor, (JBI20I), one of 
microcomputing's performance legends. Easy 
on the eye, and the checkbook. 


PO8023A C 


The impressive new NEC dot matrix printer. Parallel interface, 100 cps, 2K buffer, pm or friction 
feed. Stunning performance and versatility in the hottest new peripheral of the year. 

You don't need an all-NEC system to benefit from NEC components. 

Owners of Apple®, Radio Shack®, Atari® IBM®, and many other microcomputers 
will find their equipment to be perfectly compatible with NEC's famous monitors, 
as well as our highly-featured new PC-8023A dot matrix printer 

Ask your dealer for a demonstration. 



Productivity 
at your fingertips 


me 


NEC Home Electronics USA 
Personal Computer Division 

1401 Estes Avenue 
Elk Grove Village IL 60007 







































Listing 1 continued: 

1158 CLOSE:RETURN 

1168 PR INT"THERE IS NO SOURCE" RETURN 

1178 IF N-8 THEN 1168 ELSE OPEN “0",1,8$FRINT#1,QKjNj 

1188 FOR 8=8 TO N~1 : PRINT#!/ CHR$(34 ), S$(8 ); CHR$(34).- CHR$<34 ); 0B$<8CHR$<34 )j80 
(8 )j • NEXT 

1i98 B$=“ ■• CLOSE•RETURN 
1288 'COMMAND CONTROL 

1218 -LI HE INPUT "RE8DY * ", 8$ • B$=LEFT$( 8$.. 1 ) 

1228 IF B$="L" GOSUB S68 
1238 IF B$="I" GOSUB 768 
1248 IF Bt="D " GOSUB 998 
1258 IF B$="R " THEN 138 
1268 IF B$="C" GOSUB 248 


1278 IF B$="F" GOSUB 10S8 

12S8 IF B$="S" GOSUB 1848 

1298 IF B$="H" GOSUB 1558 

1388 GOTO 1288 
1318 1 IMPLIED 0PER8NDS 

1328 D8T8 8B8 IB,CLR8 4F,CLRB 5F,C0M8 43,COMB 53 

1338 08T8 DECA 48,DECB 58,INCH 4C,INCB 5C,PSH8 36,PSHB 37 

1346 D8T8 PUL8 32,PULB 33,R0L8 49,ROLB 59,R0R8 46,R0RB 56 


1358 08T8 8SL8 4S,8SLB 
1368 D8T8 SB8 18, T8B 
1378 D8T8 DEX 89,DES 
13S8 D8T8 NOP 82.RTI 
1398 D8T8 088 19,CLC 


58, HSR8 47, 8SRB 57 

16, TB8 17,TST8 4D,TSTB 50 

34,1NX 88, INS 31, TXS 35, TSX 38 

3B, RTS 39,SHI 3F -N8I 3E 

8C,CL I 8E, CLU 88, SEC 8D,SEI 


8F , SEU 


86, TP8 87 

1488 D8T8 LSR8 44,LSRB 54 
1418 D8T8 END 

1428 'OTHER 0PER8NDS IMMED,DIRECT,INDEX, EXTENT 

1438 D8T8 8008 SB9B8BBB,8DOB CBDBEBFB,80C8 S99989B9,8DCB C909E9F9 
1448 D8T8 8ND8 849484B4,8NDB C4Q4E4F4,BIT8 S59585B5,BITS C5D5E5F5 
1445 D8T8 CLR 6F7F,INC 6C7C,DEC 6878 


1458 08T8 CNF8 
1468 08T8 LD88 
1478 D8T8 SUB8 
14S8 D8T8 TST 


S19181B1,CURB 
S69686B6, LD8B 
S89888B8,SUBB 
6070,JNP 


C1D1E1F1,E0R8 
C6D6E6F6, 0R88 
C8D0E6F8,SSC8 
6E7E,JSR 


8S988SB8,EORB 
889888B8,0R8B 
S29282B2,SBCB 
8DBD, 


C3DSE8F8 

C8D8E8F8 

C202E2F2 


1498 D8T8 CFX 


8C9C8CBC-, LDX CEDEEEFE, LDS“ 8E9E8EBE 


8B,TAP 


1588 D8T8 STX DFEFFF,STS 9F8FBF, 

1518 08T8 ST88 9787B?,ST86 D7E7F7 

1528 D8T8 END 

1538 'BR8NCH INSTRUCTIONS 

1548 08T8 BR828,BCC24 , BCS25,BEQ27,BGE2C,BGT2E,BHI22,BLE2F,BLS23,BLT2D,BNI2B, BNE 
26,BUC28,BPL28,BSRSO,BUS29 
1558 ‘0PER8TING INSTRUCTIONS 

1568 CL S ■ PRINT T8B< 28 >" *** MINI 6888 COMPILER ***" PR I NT "HELP H THIS INSTRUCT I 
ON PAGE FILE F S8UE,-L08D" 

I < HDD TO EXISTING TEXT) IXX (HDD BEFORE LINE#)" 

DXX ( LINE NUMBER) REST8RT-'CLE8R R" 

L (8LL TEXT IN BUFFER) LXX <LINE #> LXXX-XXX <R8NGE) 

C SYMBOL PRINT S" 


1578 PRINT"INSERT 
15S8 PRINT"DELETE 
1598 PRI NT"LI ST 
1688 FRI NT"COMP ILE 
1618 PRINT"* MOST OF THE INSTRUCTION SET IS 


INCLUDED 
#18 )" 
$18 )" 
X, 18 >" 


8008 $XXXX)" 


1628 PRINT"IMMED ADDRESSING #XX ( 8008 

1638 PRINT"DIRECT 8D0RESSING $XX ( 8008 

1648 PRINT"INDEXED 8D0RESSING X,XX ( 8008 

1658 PRINT"EXTENDED 8DDRESSING $XXXX ( 

1668 PRINT"IMPLIED NO 0PER8ND 

1678 PRINT"OTHER ( ORG XXXX) LITER8LS <$XX HEX) <&XX& 8SCII) 

16S8 PR I NT"* SOURCE IS P0STI0N8L ENTER 8S FOLLOWS t" 

1698 PRINT"L8BEL(<4CH) *T8B* 0PER8TI0N $T8B* OPERAND" 

1788 '8BEND PROCESSING 

1718 ON ERROR GOTO 1728 ; RE T URN 

1726 PRINT "ERROR IN ", ERLj "N8S "i(ERR- 2)+l 

1738 RESUME 1288 
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Don't make your 
computer old 

before its time 


Now there's Palantir™ — Word Processing and Accounting 
Software for Today's Computers 


You've just gotten a brand new computer Don't tie it down 
with old software. Two-year-old software will make it run 
like a two-year old computer. 

The microcomputer industry is the fastest growing, most 
exciting industry in the world Today's printers, terminals and 
disk drives can do things no one even dreamed of two years 
ago. 

But a computer is just a dumb piece of metal until software 
gives it life, and, unfortunately, microcomputer software has 
not kept up with the hardware. 

Until now. 

There's a commonly held belief that you should not buy new 
software because it hasn't been tested. We say, "Hogwasb/" 

At one time those complaints might have been valid, but the 
software industry has come of age. We do our testing before 
we release a product, not afterwards. 

More importantly, we've learned that quality cannot be 


tested into a product; it must be built in from the beginning 
by people who know what they are doing. 

And we do. 

We formed Designer Software because we believed that the 
quality hardware of today demanded software of equal 
quality, it took a lot of time, sweat, money, care, experience 
and talent to make that belief a reality. 

We set high standards, but our team of CPA's, systems 
analysts, programmers, writers, artists and marketers that 
created Palantir™ Word Processing and Accounting have 
exceeded all of our expectations, 

Palantir™ is the most professional packaged software ever 
to be offered to the CP/M’" market. 

We don't expect to convince you of that with just one ad, and 
we won't try. But if you're in the market for business software, 
we hope we've convinced you to find out more about 
Palantir™ — today's software for today's computers. 



CP/M is g regijlercd Irbdemart, df Digital Research. 

i Circle 122 on inquiry card. 


For more information and the name of a dealer near you, please write, call, 
telex or use The Source. Dealer, distributor and OFM inquiries invited. 

3400 Montrose ftlvd. • Suite 718 • Houston, Texas 77006 
(713) 520-8221 • Telex 790510 • Source TCU671 


EJei-ijJnar Sndlware And Palnnitr are Irademarlcs gF Pdlanl’if, Ir-iC 

































































t*.t MINI 6860 COMPILER £££ 

HELP H THIS INSTRUCTION PAGE FILE F SAUEsLQAB 

INSERT I < ROD TO EXISTING TEXT) IXX (ROD BEFORE LINE#? 
DELETE DXX < LINE NUMBER) RESTARTsCLERR R 

LIST L (ALL TEXT IN BUFFER) LXX (LINE #> LXX-HH (RANGE) 
COMPILE C SYMBOL PRINT S 

£ MOST OP THE INSTRUCTION SET IS INCLUDED £ 

INNEQ POORESSING #XX ( RODS #1A > 

DIRECT ADDRESSING $KX < ADDA $1h > 

INDEXED ADDRESSING X,XX < ADDA X, 1A > 

EXT?HOED ADDRESSING $XXXX < ADDA $XXXX> 

IPPL IEO NO OPERAND 

OTHER < ORG XXXX) LITERALS ( $XX HEX? <&XXl ASCII> 

£ SOURCE IS FOSTIONAL ENTER AS POLL OHS t 

LABEL(<4CH> tTAB* OPEPATI ON £ TAB£ OPERAND 

READY* 

Figure 1: A help screen with all the commands needed to make the program usable. 


Text continued from page 229: 

The rest of the commands deal with the 6800 source data* 
As you enter the source code, a line counter is in¬ 
cremented, All references are based on these line 
numbers: 

L List on the screen all the source text. If it has 

been assembled, the object is also displayed. 
hxx Display a single line. 

Ljcjt —yy Display a range of lines. 

Dxr Delete a single line. The source is renumbered. 
Lo Insert before line xx , This is a multiple insert 
that can be terminated by pressing ENTER on 
an empty line, 

I Insert at the end of the source code. Again, this 

is a multiple insert that is terminated by press¬ 
ing ENTER on an empty line. 

I have taken some liberties in designing my coding con¬ 
ventions. To be consistent, they are also displayed on the 
HELP screen. First, the operands are a single string. For 
example, use STAA, not ST A A, to store accumulator A. 
This concatenated operation code and operand works for 
all instructions. It helps to find the correct op code 
quicker in the tables as I've created them. Literals are 
created a$ $xxxx for 2 bytes of hexadecimal and jkaaaatk. 


where aaaa is an ASCII string of up to 30 characters. The 
only pseudo-op implemented is the ability to force the 
assembly to specific addresses with ORG xxxx , where xx- 
xx is the address in hexadecimal where the assembly is to 
originate. Any number of ORG statements can be used in 
a single program. 

Source input is done in the insert mode. Once in this 
mode, the TAB key plays an important role. An input 
line consists of up to three fields separated by tabs: label 
(4 or fewer characters), operation, and operand; no com¬ 
ments are allowed in these lines. Comments are entered 
by typing an asterisk in position one. 

Figure 2 shows a sample session with the cross- 
assembler. I loaded a preassembled 6800 program called 
ECHO/M68 from disk. Then I listed all of it. From left to 
right, the contents are: line number, hexadecimal load 
address, assembled object code, label, operation, and 
operand, I assembled and then displayed the symbol 
table. Note that the source and object code are 
automatically saved on disk for use with the download 
function. The S command lists the statement number and 
hexadecimal address of each label requiring address 
resolution. Next, I used the 1 command to enter a new 
line at the end of the current source program. The line 
numbers are generated by the program. I pressed ENTER 

Text continued on page 250 



GAME DESIGNERS 


CINEMATRONICS, a leader in the coin-operated video game industry, is expanding its game design staff. We are seeking 
individuals with the special talent for game design, exceptional creativity, and superior assembly language programming 
skills. 

CINEMATRONICS offers competitive salaries, paid sick and vacation time, medical coverage, pension and profit sharing. 

If you’re looking for an excellent opportunity with a rapidly growing, employee conscious company, please forward your 
resume to Sandra Baca, Director of Personnel: 

CINEMATRONICS, INC. 

1841 Friendship Drive, El Cajon, CA 92020 



An Equal Opportunity Employer 
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Cromemco 
introduces 
System One. 



I n the crowded and confusing marketplace of 
microcomputers for business, American 
Computers & Engineers holds the distinction of 
being Cromemco's largest dealership network, 
This privilege enables us to offer unequalled service 
to our customers. Years of experience nave proven 
AC&E a leader in the field of computer applications. 


Dealers and end-users alike are invited to take advan¬ 
tage of our extensive stock and reasonable prices. 
Immediate shipment is available on all Cromemco 
computer systems, peripherals, cards, and software. 
Cromemco, in its long-standing tradition of leadership 
in innovation, has now brought the state of the art in 
microcomputer technology to its next triumph. 

System One is the ultimate in compact, general 
application micros: 


• Dual 5W diskettes • 5 megabyte 

• S-100 bus hard-disk option 

• 8-slot card cage • All-metal construction 

• Single/multi user • Lightweight & portable 
For more information on Cromemco microcomputer 
systems, contact American Computers & Engineers. 
Specialists in solutions for business, industry and 
education. 


Los Angeles: Headquarters: 2001 So. Barrington Ave., 
Los Angeles, CA 90025 • (213) 477-6751 
Berkeley: 2855 Telegraph Ave., Berkeley, CA 94705 
(415) 849-0177 

Newport Beach: 4141 MacArthur Blvd,, Newport Beach, 
CA 92660 • (714) 851-8700 

Canada: 6715 Eighth St., North East Calgary, Alberta 

T2E7H7 • (403) 275-5871 

France: 55 Rue de Rivoli, 75001 Paris, France 

Tel. 236-94-95 


AMERICAN! 
COMPUTERS 
S. ENGINEERS 


Maxi-performance 
on minis and micros. 
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SUBCOMMAND L=LOAD S-SAUE ? L 


-ILE SPEC'S 


ECHQ/N6S 


READY-1 L 


0 

ooo 


* DEMO PROGRAM FOR TRS-80 CROSS 

t 

ooo 


* 


7 

90S 


**** SIMPLE ECHO PROGRAM **** 

3 

903 


* 1ST TIME PRINT DIRCTIONS 

4 

090 

FE8927 

NR IT LDX 

CRLF 

5 

093 

SDE07E 

JSR 

$E97E 

6 

90S 

FE9B2D 

LDX 

ATXT 

f 

009 

BDE97E 

JSR 

$E97E 

S 

08 C 

FE9027 

LDX 

CRLF 

5 

OOF 

BDE87E 

JSR 

$E07E 

’ie 

012 

FE902D 

LDX 

ATXT 

u 

018 


* READ INPUT FOR ECHO 

12 

915 

BDE1AC 

READ JSR 

$E1AC 

13 

01S 

SlOO 

CMPA 

#00 

14 

01A 

2305 

8LS 

END 

15 

OlC 

A709 

ST A A 

X, 08 

IS 

81E 

OS 

INK 


17 

OIF 

20F4 

BRA 

READ 

IS 

021 

8694 

END LDAA 

#04 

19 

023 

A708 

STAA 

X, 00 

20 

025 

20D9 

BRA 

NR IT 

21 

029 


* LITERAL FOR 

LINE FEED AND CR 

22 

027 

0929 

CRLF $9929 


23 

929 

980A 

$909A 


24 

92B 

8D04 

$9084 


25 

82D 

002F 

ATXT $002F 


26 

84A 


tTEXT BUFFER 


27 

02F 

45434S4F2058524F47524140295459594520414E4 



&ECHQ 

PROGRAM TYPE AND 

ENTERS* 

28 

04A 

04 

$04 



ASSEMBLER 


READY* C 
READY* S 


NR IT 

4 

000 

READ 

12 

015 

END 

18 

021 

CRLF 

22 

027 

ATXT 

25 

02D 

READY* 

I 



29* ADDED TO END OF PROGRAM 
30 


READY* L 


0 

1 

2 

3 

4 

5 

6 


t DEMO PROGRAM FOR TRS-80 CROSS ASSEMBLER 

* 

**** SIMPLE ECHO PROGRAM **** 

* 1ST TIME PRINT DIRCTIONS 
NR IT LDX CRLF 

JSR $E07E 

LDX ATXT 

JSR $E07E 


S 


LDX CRLF 


Figure 2: Sample session with the 6800 cross-assembler program. 


Figure 2 continued o« page 246 
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lake your pick of the litter. 


When you're ready to let your computer out and 
itroduce it to the rest of the world, one of the Cat 
imily of Modems is the way to do it. 

Take your pick. You can't go wrong, They re all 
urebreds—from Novation, the recognized world 
?ader in personal communications. 



]at Acoustic Modem 

Fast, accurate, reliable originate/answer modem’ 
nth built-in diagnostics. Just add your computer 
Ind phone. Then dial up the world. $189** 


taper Mike 

Replace your phones 
|arbon mike with Super 
like No more carbon 
[ranule problems. Making 
lings perfectly clear has 
| ever been so easy 
$14.95** 




Auto-Cat 


Answers automatically and stores data in your 
omputer until you're ready. The worlds first LSI 103 
nodem. State-of-the-art, all digital, crystal controlled 
lirect connect. 

You re off the hook for under $250** 



NEW 


Apple-Cat H 


Major breakthrough—the intelligent modem. 

Slips into your Apple. All auto functions, selectable 
baud rates, Serial RS-232 port, BSRX-10 controller* **" 
easy-to-use self-prompting format. Other options 
available. 

From $389** including software 



D-Cat 


Get the performance and reliability of a direct 
connect modem (up to 20dB improvement) with the 
portability and price of an acoustic Use it at home. 
Use it at work. Truly unique. So r s the price. $199** 



Call for details; 


(800)423-5410 


In California (213) 996-5060 

Available from Avnet Electronics, Hamilton ElectTo, Hamilton Avnet,, 
Kierulff Electronics, Byte Shops, Compute rland, and your local 
computer store. 

Novation, Inc., IB 664 Oxnard Street, Tarzana, California 91356 


* Apple is a registered trademark of Apple Computer Inc Cat is a trademark of Novation. Inc which does not make Apple computers, 

^Suggested retail price ***BSR is a trademark of BSR Corporation 
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Figure 2 continued: 


5 


JSR 

$EB7E 

id 


LDX 

ATXT 

it 

* READ INPUT 

FOR ECHO 

h 

READ 

JSR 

$E1AC 

13 


CMPf) 

#00 

14 


Si s 

END 

15 


STAA 

X,88 

16 


im 


17 


BRA 

READ 

13 

END 

LDAA 

#84 

19 


S TAh 

X, 00 

20 


BRA 

NR IT 

21 

t LITERAL FOR 

LINE FEED AND CR 

22 

CRLF 

$0829 


23 


$088h 


24 


$0084 



AT XT 

$882F 


26 

XTEXT 

SUFFER 


i.. r 


&ECHQ PROGRAM TYFE AND ENTER& 

28 


$84 


22 

* ADDED TO END OF PROGRAM 


READY* D2? 
READY* L27-S2 


27 &ECHO PROGRAM TYPE AMD ENTER& 

28 $04 
READY * 

Break in 1220 

READY 

\ 


*r \ \ v \_x. n 



Viewpoint — $559 


ACS 6000-15 — $4750 

ANADEX 

9500 - $1225 9501 - $1225 

ATARI 

400 16K—$349 80Q16K —$740 

CENTRONICS 

730— $600 737—$750 

DATA SOUTH 

□SI 20 —$595 OS180—$1269 


630 — $2095 1640 — $2575 

DISKETTES 

Scotch — $2.50 Dysan — $350 


MX BO FT - $599 MXl 00 - $739 

HAZELTINE 

1500 —$995 Esprit —$675 



MX 80 - $469 
APPLE GRAPHICS PARALLEL INTERFACE 

Full Hi Res Graphics for Epson, Okidata, etc. 


APPLE II - $1179 M83A - $749 

TRS80 BIDIRECTIONAL I/O PORT 

Cascadable with Selectable Addressing 


$89 


$39 


INTERFACES 

SSM’AlO - $160 CPS-CARD — $1 99 

NORTH STAR 

HR64DD — $2675 HR64QD-$3l5Q 


Apple Drive/Card — $39Q/$90 
TRS80 Drive/tnterface — $39Q/$9Q 
Apple DD Dnve — $2740 

MODEMS 

HAYS-MICRO MODEM — $285 
Novation-Gat — $155 
Penril - 300/1200 (212A) — $795 

MONITORS 

APF — $1 25 SANYQ-BW — $159 
Sanyo-Green — $249 Color — $425 
Amdek-Green — $159 Color — $350 


S8G —$575 99G —$675 

NEC 

5510—$2540 5520 —$2900 


sonoc 

120— $729 135—$799 

SOFTWARE 

All Major Brands — $GALL 

TELEVIDEO 

912 — 5669 950 —$930 

Tl 

810-$1275 620 —$1795 

OKIDATA 

M30 — $369 SLl 25 — $31 SO 
MS2A — $469 SL250 — $4200 
M63A — $739 M64 — $1099 

applextras 

Memory-15K 200ns — $19 95 
Game Paddte Extension — $14.95 
Protyping P.C. Board — $19-95 

C IOTH 

25CPS-P — $1379 45CPS-P — $1699 

ZENITH 

Z19 —$775 Z89 —$2195 


DISCOUNT LINE 

1 - 800 - 528-8960 


EXPOTEK CORPORATION INTERNATIONAL 

2231 -R West Shangrl La Road, Phoenix, AZ 85029 


ARIZONA 1 - 602 - 246-1783 
EXPORT TWX - 910 - 950-1194 
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THE BACKUP SYSTEM 
WITH MORE BYTE. 


More byte than any other 
system on the market, in fact. 
MCSave (Magnetic Cartridge 
Save) is not just another 
backup system—but a true 
file-oriented archive system. It 
gives you a full 67 megabytes 
of on-line archive/backup 
storage. So you can easily 
access, store, delete or 
transfer files with greater 
speed, and backup 
even the largest of 
most hard 
disks. MCSave 
combines the 
cost effective 
3M HCD-75 
Tape Drive with 
CP/M* to give 
you the kind of 



performance you can really 
sink your teeth into. MCSave 
can handle 13,000 files per 
drive. You can transfer 
file-by-file from disk to tape, 
tape to disk, or tape to tape. 
MCSave runs on any S-100 
Z-80 48K CP/M,* CDOS.’ or 
CROMIX* system. Ask your 
dealer about MCSave ... the 
backup system with 
more byte! 

Microcomputer 
Consulting 
Services 

8308 Junrper 
Ft Worth, Texas 76180 
(817)498-6390 

Dealer & OEM 
inquiries invited 


"CP/M fS a trademark o! Digital Research *CDG$ and CfiOMlX are trademarks of CTamemco, Inc 
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BIT! 

TOLL-FREE 

SUBSCRIPTION 

LINE 

800 

258-5485 

New Hampshire Residents Dial 924-9281 

The Quickest Way To 

• Order 

a Subscription 

• Renew 

a Subscription 

• Inquire about 
a Subscription 

• Give a Friend a 
Gift Subscription 

• Change 

or Correct 
an Address 

We are waiting 
to help you. 

Call us between: 

8:30-4:00 JVIon.-Thurs. 
8:30-12:30 Fridays 

(Eastern Time) 

1-800-258-5485 

Bin L_he_s rnaJI systems I□urnaj 
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give you one thing other 
car rental companies don’t. 


Guaranteed pricin g. 

There are no surprises 
at Hertz. Just ask us 
and we’ll tell you 
in writing what 
your final rental 
charges are 

before you go.*J2jH 


S pecial deals on 
vacation wheels . 

L Whether you’re ■ 

I going to Florida, |gjjK 
' California or any- 
where in the world, 

Hertz has special 

deals to make your vacation dollars go farther. 


No char ge J 

for milea ge. H&K 

At Hertz, 

[ we give you free, unlimited mileage-any 
■ car, anywhere, 
round-trip or .. 

one-way.* 


Fast take-offs from airports . When you reserve your 
Hertz car, ask for our #1 Express Service” and you 
can go right from your plane to your car with- 
out stopping at the rental counter. 

(Available at most 
major airports.) 


The world’s largest fleet . With 
. a fleet of cars big enough to 
^stretch from Detroit to New 
York, chances are we’ve 
E||^. got the car you want- 
HgHBk when you want it. 


More help to help 


Hertz has more friendly 
people ready to help you ^ 
than anyone. So call 1-800- 
654-3131 for reservations 
I and we’ll take it from there 


^Guaranteed Pricing 
available at all Hertz 
corporate and panic i pa ling 
licensee locations in the U.S. 

Refueling charges and state and local 
taxes are not included. On some one-way 
there may be a drop-off charge. 


# 1 For Everyone 

Hertz rents Fords and other^fme cars. 


WflEG US PAT OFF ®HERTZ SV$fEM INC mi 


















Text continued from page 242: 

at the end of each line and relisted the source code. The 
object code is not listed since I have modified the source 
code. Finally, I deleted the added line and listed the end 
of the text to see if it was gone* 

The cross-assembler 1 developed is not instantaneous, 
but it really outshines my hand-assembly abilities. It 
doesn't have full checking or diagnostic capability 
because of the added time it would take to assemble using 
BASIC. It does, however, offer a two-pass capability. 
That is, you can use and reference labels that force two 
passes through the source to resolve and build the correct 
object code. Features such as relative branches are also 
available. 

Program Organization 

To help those who might like to modify or enhance the 
editor/cross-assembler program, here is a summary of 
the program's organization: 


420 Handle ORG statements. 

430-450 Select op-code routines. 

470-530 Second pass to resolve addresses. 

540-600 Process implied operands. 

610-710 Process everything except branches. 

720-760 Process branch instructions, 

770-860 Source collection. 

870-990 Source listing. 

1000-1040 Delete command. 

1050-1080 Symbol print. 

1090-1200 File I/O for save/load, 

1210-1310 BASIC command loop. You may add addi¬ 
tional commands in this section. 


1320-1400 Implied operand table. 
1410-1510 Other op-code table, 
1520-1530 Branch op-code table. 
1540-1680 Help command processing, 
1690-1700 Abend trap. 


140-230 Ail the array and variable uses are noted in the 
remarks. The key ones are 3$ (source), OB$ (object code 
for the source), and AD (assembled address of the 
source). 

250-340 At the first assembly, the op-code dimensions 
are loaded so the first assembly will take a little longer, 
350-760 The main assembly loop, 

370 Handle comments. 

380-400 Handle ASCII literals. 


That's it. You now have a workable TRS-8Q cross- 
assembler for the Motorola 6800, 

In part 2, I will complete the package by presenting a 
Z80 I/O linkage program and a BASIC controlling pro¬ 
gram. When used, you have all the MIKBUG commands 
plus ten breakpoints, a X6-byte hexadecimal display, a 
GOTO address command, and a LOAD of any assem¬ 
bled program from the TRS-80 disk through MIKBUG to 
the 6800 memory.* 


SUPER BUYS FROM SUPERBYTE! 


MAJOR PRICE BREAKS 

♦ KG12 12* GREEN £v70 
COMPARE $259.00 


♦ NEW FY12 12" AMBER $ 219 . 

The 'best In sight'—human engineered for (east fatigue. 
Be the first to have this great display. 


p 

w 

BMC 

/ 


C, ITOH DAISY 25 PARALLEL $1499.00 
Microline 62A $ 529 00 

Microline 83A $ 829.00 

Microline 84 $1139,00 

NOVELL IMAGE 800 printer$1249 00! 

Apple Computers 
Grappler 
Sanyo Monitors 
Tetevideo Terminals 



EPSON PRICES TOO LOW TO PRINT. 

WE MEET OR BEAT ANY LEGITIMATE VALUE IN THIS MAGAZINE. 

MX70, MX80, MX80F/I MX100 $ Call 

♦ ISI Apple graphics printer interface $149,00. Or $139 00 with printer purchase. 

DUMP ANY SCREEN DISPLAY. Firmware controls size, rotation. 

reverse image and dozens of special graphic effects. Make your Epson or 

Okidata a great image maker, 


TERMS AND CONDITIONS 

AJI products factory tested with manufacturer’s warranty 
(usually 90 days) 

In-stock shipped same day or next. Certified check, money order or 
allow 14 business days for check to clear. Charge cards welcome, add 3%. 
Shipping and handling in coottnenfai US add 3%, minimum $4.00. Others call 
or write, Illinois residents add 5.25% soles to*. 

AH prices and offers subject to change without notice. 

Call or write tor complete price llsl. 


SUPER VALUES-SUPER SHIPPING-SUPER SERVICE! 



BYTE 


SUPERBYTE, INC. 

PO, Box 86 
Deerfield, IL 60015 
(312) 940-1010 
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More performance than you ever 
imagined — for $1995* If you're con¬ 
sidering a DEC® terminal, C. Itoh 
now has two reliable alternatives that 
could easily change your mind, 

Take our 132-column CIT101, 
for example. Unlike DECs VTlOOf 
it includes full AVO performance — as 
standard equipment. You also get a 
96 ASCII character set, plus 128 spe¬ 
cial characters. Characters may 
appear single-width and double¬ 
width, double-height. Reverse video, 
blinking, half-intensity and under¬ 
score may be used in up to 16 
combinations. The cursor may be 
underline or block, blinking or non¬ 
blinking, or invisible to the viewer 
— all under computer control. There’s 


raster graphics too. And 19.2K Baud 
asynchronous communications. 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is 80-column capability, 
have we got a terminal for you. 

The $1195 80-column terminal 
that performs like a 132* It's C Itoh's 
CIT 80, the DEC VT52® emulator 
that's packed with features many big- 
ticket terminals don’t offer. Things 
like smooth scrolling, soft setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
A 19.2K Baud main port features 
X/ON-X/OFF protocol as well as full 
and half-duplex in conversation 
mode. Video attributes include 


blinking, underline, half intensity— 
even reverse video. You get CIT 101- 
type human engineered features too. 
Plus socketed firmware for maximum 
OEM flexibility. 

Both terminals are backed by 
our 90-day warranty, fully field sup¬ 
ported and ready for immediate 
shipment. So if you're thinking of 
getting a DEC terminal, consider 
the alternatives: CIT 80 and CIT 1QL 
For full details, contact our 
exclusive representative, ACRO Cor¬ 
poration, 18003-L Skypark South, 
Irvine, CA 92714. (714) 557-5118. 

<32 C. ITOH 

ELECTRONICS, INC. 

One world of quality. 



Before you order a VTIOO, 

think twice. 









KISS 

BASIC 

GOODBYE 



Announcing the new quick and easy 
to write custom business applications 

in hours instead of weeks. 


At last, you can get a microcomputer 
business application development system 
that is designed for one purpose 
only ., . fast production of bug-free 
professional-looking custom business 
applications. 

“Thinks” the Way Business Thinks 

Quic-N-Easi is the revolutionary screen- 
format-oriented application development 
system that thinks in terms of transactions, 
records and fields. The same way business 
thinks. Guic-N-Easi expects an application 
to include custom formatted key entry. It 
lets you set up the character, field, and 
record validity checks business wants by 
merely filling In the blanks. It automatically 
signals in real time when errors occur 
and “explains” what is wrong in plain 
English messages you select for each 
custom application. 

Much Faster than BASIC 

Quic-N-Easi programming is much faster 
than BASIC because the standard busi¬ 
ness applications (key input, file handling, 
and output reporting) are handled via 
pre-programmed parameter driven sub¬ 
routines. To produce finished professional 
looking custom business programs, you 
merely: 

IT] Draw the business formats directly 
I— on the CRT in minutes, 

Tl Fill in the blanks for field attributes, 
—I validations, tables, etc. 

m Invoke the Quic-N-Easi Interpreter 
to check fields against tables, check 
limits, access data files, and perform 
business calculations, etc. 


[Tl Optionally define file and output 
'—' formats right on the screen. 

Pays for itself in a Week 

By eliminating the coding drudgery of 
writing screen, field, file, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
develop one more business application 
without Quic-N-Easi. The savings are so 
significant with Quic-N-Easi, it can actually 
pay for itself in only one week. 


Gives You Much More than a 
Screen Builder .. . the Only 
Complete Business Development 
System for Microcomputers 

Guic-N-Easi handles the entire application 
development job from key entry to final 
output. You get everything you need, 
Including detailed documentation to begin 
writing profess tonal programs the first 
day. You get - *. 


0 

0 

0 

0 


A singularly capable Quic-N-Easi 
screen builder 

A comprehensive parameter driven 
Quic-N-Easi content editor 

A full Quic-N-Easi interpreter 
language 

A complete Quic-N-Easi file 
management system with Index 
Sequential, Random, and 
Sequential File Access Method 


0 

0 


A complete Quic-N-Easi print format 
handler 

A detailed Quic-N-Easi reference 
manual 


| *_! A Quic-N-Easi self-teaching guide 
| # _| A Quic-N-Easi quick reference card 
j *_| An interface to other program files 

ORDER NOW—Don’t Waste 
One More Day Coding BASIC 

Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi, your finished 
business programs will look better, run 
better, and return more dollars to you. 
Don't delay. Order Quick-N-Easi today. 
Phone ... 215 966-0689 


num-n-Easi 

STANDARD MICROSYSTEMS INC. 

136 GRANITE HILL COURT, LANGHORNE, PA 19047 

Pricing Information 

■ Complete Quic-N-Easi system $395 

■ Manual only $60 

■ Visa and Mastercard accepted 

■ Dealer Inquiries Invited 

Minimum System Requirements 

48K * CR/M * Z80 * Floppy Disc 

Other Disk Formats * 8' Single Density 
Vector Graphics • Micropolis Model 2 

Customized Versions • TRS80 Mod II, 
TRS80 Mod Ml. APPLE, OSBORNE, 
INTERTEC, VECTOR .ZENITH 

Apple, CP/M, Intertec, Micropolis, and TRS8Q are 
trademarks of Apple Computer, Digital Research, fnlertec 
Data Systems, Micropolis Corp., and Tandy Corp 
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Conducted by Steve Ciarcia 


Mystery Card 

Dear Steve, 

I've seen a small circuit 
board for the Radio Shack 
TRS-80 Model I that aug¬ 
ments the computer's disk 
capabilities. To use it, the 
FD1771 floppy-disk-con¬ 
troller integrated circuit is 
removed from the computer 
and installed on this mysteri¬ 
ous card. The card is then 
connected to the empty 1771 
socket via a ribbon cable and 
DIP (dual inline package) 
plug. 

Unfortunately, I don't 
know any more about the 
board, but I'm hoping it will 
let me use 8-inch floppy disks 
on my TRS-80. Can you sup¬ 
ply more information? 

Raul G Efron 

Rosario, Santa Fe, Argentina 

To my knowledge , the 
only company that makes an 
8-inch floppy - disk-controlier 
for the TRS-80 Model 1 is 
Lobo Drives International Its 
address is 354 S Fairview 
Aue, Goteta CA 93117, (805) 
683-1576 . 

Your mystery boa rd is 
called the Doubler and is 
made by Percom Data Com¬ 
pany, 211 N Kirby, Garland 
TX 75042 , (800) 527-1592; in 
Texas (214) 272-3421. It ac¬ 
tually is a device that adds a 
double-density FD1791 disk- 
controller chip to the FD1771 
chip in the Tandy Expansion 
Interface. It allows you to 
run either single- or double- 
density drives, which lets you 
store up to four times more 
data on a floppy disk. The 
Doubler board takes the 
place of the 1771, and the 
single-density disk-controller 
chip plugs into the Doubler 
board. To date f it costs about 
$220 in the US and can be 
purchased through autho¬ 
rized distributors of Percom 
equipment. . . . Steve 


Control Program 
for Microcomputers 

Dear Steve, 

What i$ CP/M7 I try to 
keep up on current tech¬ 
nology, but this buzzword 
has got me. Has BYTE ever 
reviewed CP/M? If so, please 
tell me when so I can in- 
vestigate. 

Stephen Gentry 
Evansville IN 

CP/M (Control Program 
for Microcomputers) is an 
operating system originally 
designed to run on Intel's 
8080 microprocessor (it abo 
runs on Intel's 8085 and 
Zilog's Z80). Jt was written 
and b supported by Digital 
Research , POB 579 , Pacific 
Grove CA 93950 , (408) 

649-3896 . 

CP/M uses the IBM 3740 
" soft-sector” floppy-dbk for¬ 
mat and , usually, 8-inch disk 
drives . Many types of pro¬ 
grams are supported on 
CP/M, including compilers 
and interpreters for languages 
such as BASIC and FOR¬ 
TRAN. Also, WordStar and 
Magic Wand (two word pro¬ 
cessors) and many other 
high-level pieces of software 
are available for the small- 
business-oriented user. 

A comprehensive series of 
articles on CP/M's structure 
and format was written by 
Jake Epstein in S-10G Micro¬ 
systems magazine (a bi¬ 
monthly publication of Cre¬ 
ative Computing, 39 E 
Hanover Ave , Morns Plains 
N] 07950). This magazine is 
dedicated to S-100 systems , 
and the predominant operat¬ 
ing system among S-100 users 
is CP/M. 

If after you've learned a lit¬ 
tle bit more about CP/M you 
want to have a list of its 
features , / recommend that 
you get the CP/M Summary 
Guide, by Bruce Brigham. It 


can be ordered through Ro¬ 
setta Stone, POB 35, East 
Glastonbury CT 06025. It 
costs $7.95 postpaid in the 

US. , . . Steve 


Lining Up Problems 

Dear Steve, 

Our store purchased a 
TRS-80 Model II. Our future 
plans call for a remote ter¬ 
minal located about 50 feet 
away from the computer. We 
are wondering what prob¬ 
lems we may have with such 
a line and what precaution¬ 
ary steps might be taken. 
Should we use the RS-232C 
port on the Model II, or is 
there a better way to connect 
a remote terminal? 

Lonnie Hartzell 
Dixon IL 

The R5-232C standard is 
specified to operate between 
50 and 9600 bps (bits per sec¬ 
ond) for up to 50 feet, so you 
should not have any prob¬ 
lem. If you are running at 
lower data rates (perhaps 
1200 bps), you can separate 
the computer and the peri¬ 
pheral by as much as 500 feet 
and expect perfectly reliable 
operation. (At least that has 
been my experience.) Unless 
the cable is wrapped around 
an arc welder, you should 
have no problems at all . , . 
Steve 


Upgrading Kits 

Dear Steve, 

1 would like to increase my 
TR3-80's memory capacity 
without spending any more 
money than necessary, and I 
don't want to blow it up in 
the process, 

1 have a Model III with 
16 K bytes of memory, which 


isn't enough for some of my 
programming applications. It 
also limits the length of my 
Scripsit documents. I would 
like to add the maximum 
memory the Model III can 
hold (48 K bytes). Radio 
Shack sells 16 K-byte mem¬ 
ory kits for $119 plus installa¬ 
tion, while various mail¬ 
order suppliers advertising in 
BYTE list similar upgrade kits 
for around $29. 

What is the difference be¬ 
tween these memory upgrade 
kits? Is the installation dif¬ 
ficult or within the capabili¬ 
ties of someone who is not a 
computer technician—like 
me? 

Ralph W Karcher Ir 
Broadaibin NY 

Theoretically, any 4116- 
type memory rated for 200 ns 
access time should work in 
your TRS-80 Model I1L If 
you carefully disassemble 
your Model III, you should 
be able to add them yourself. 
The sockets are already pro¬ 
vided , and no jumpers are re¬ 
quired. 

While quality varies in 
some of the tower-priced up¬ 
grade kits , the prices of prime 
memory components have 
been dropping so fast that 
you can find many good 
values . Before you place an 
order make sure that the 
chips are guaranteed for 
200 ns operation and that the 
supplier will not substitute 
any other speed. , . . Steve 


D/A Converters 

Dear Steve, 

I'm currently in the process 
of writing music/sound gen¬ 
eration routines for my Apple 
11 Plus. I need a D/A (digital- 
to-analog) converter to put 
into one of the expansion 
slots. Do you know of a sim- 
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pie, low-cost (under $30) 
design? I have considered us¬ 
ing various D/A integrated 
circuits, but a simple buffered 
resistor ladder would suffice. 
(The output will eventually 
go through my stereo ampli¬ 
fier,) 

David R Tribble 
Arlington TX 

You can build a D/A con¬ 
verter (DAC) for about a 
half-dollar if you can live 
with some minor inac - 
curacies. Since you are plan¬ 
ning on using a stereo 
amplifier, a DAC designed 
for relative (rather than ab¬ 
solute) accuracy should be 
fine. 

It doesn't require very 
much to design a DAC: a few 
resistors and an 8-bit latch. 
First t you need to purchase or 
build a parallel port for your 
Apple II. Then , take the 8 
output bits and run them 
through an R/2R resistor lad¬ 
der as shown in figure 1. 

The DAC in the figure is 
suitable for music and 
speech-synthesis applica¬ 
tionsbut it isn't exactly 
"laboratory grade." This par¬ 
ticular type of inexpensive 
DAC is used in the popular 
Orchestra-80 music syn¬ 
thesizer for the TRS-80 
(manufactured by the Soft¬ 
ware Affair , Suite 1 , 473 
Sapena Court, Santa Clara 
CA 95051). My January 1982 
"Circuit Cellar” will cover 
more accurate D/A con¬ 
verters. , . . Steve 


Missing Relays 

Dear Steve, 

In your article "Comput¬ 
erize a Home/' you presented 
three possible techniques for 
interfacing a BSR X-10 home 
controller to a computer. 
(See the January 1980 BYTE, 
page 28.) Tm using a Radio 
Shack Plug 'N Power, which 
cannot receive ultrasonic 
signals, although I would 
have preferred a method that 
could. You indicated in the 


article that relays could be 
used to bundle the — 20-volt 
control signals, instead of the 
keyboard, but it is unclear to 
me just exactly how this is 
done, 

William [ Peiuia 
Fort Wayne IN 

The relays can be attached 
to the X-10 unit in two ways. 
One would be to directly sim¬ 
ulate the operation of CMOS 
(complementary metal-oxide 
semiconductor) multiplexers 
in a matrix pattern where 
you would close the appro¬ 
priate relay in place of press¬ 
ing a switch. If you look 
closely at a diagram of the 
unit, you can see that about 
half the relays could be 
eliminated by directly closing 
a particular relay to short the 
ftuo appropriate pins togeth¬ 
er. If you don't want to have 
16 separate receivers , but 
perhaps only eight , you 
could use fewer relays still. 

As you mentioned, the 
Radio Shack Plug TV Power 
does not have an ultrasonic 
receiver. I wrote an article for 
Radio Electronics magazine 
in September 1980 that gave 
complete schematics of both 
the command console and 
various receivers. The differ¬ 
ence between the Radio 
Shack unit and the Sears con- 
troller is that Sears' machine 
contains the circuitry for 
ultrasonic input. This can be 
added to the Radio Shac/c 
unit, or you can create the 
coded signal (as I did in my 
BYTE article). 

To do this , you would put 
the coded signal through an 
optoisolator and inject it 
directly into pin 7 of the 
28-pin integrated circuit in 
the command console. In ef¬ 
fect, this would be equivalent 
to receiving signals via the 
ultrasonic link. The unit will 
then function similar to the 
Sears controller. 

OS1 (Ohio Scientific) uses a 
similar method in its system 
that incorporates the BSR 
controller. Be careful to make 
sure that you optically isolate 
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Hayes Microcomputer Products Inc. S&35 Peachtree Comers East, Norcro&s, Georgia 30092 (404) 449-S79T 




Mjcroanodem }l Micramodam 100 and Microcoupler are trademarks of Hayes Microcomputer Products inc. 

'TM Apple Computer Inc Miaomodem II can also be used with the Bell & Howell computer © 1901 Hayes Microcomputer Products Inc. 








With the Hayes direct-connect 
Micromodem ll!“your Apple II can 
communicate by phone with the 
outside world. You can access in¬ 
formation networks like _ 

The Source for a variety 
of business and personal 
applications, exchange 
programs with friends 
anywhere in North . 

America, and 


even use your -I'*; 

Apple II when 

you're away 

from your home 

or office. 

Dependable. The 

Micromodem II is so dependable 
it comes with a two-year limited 


warranty. That's another reason 
why it's the largest selling direct- 
connect modem for Apple II 
computers. 

_ Programmable. 

Automatic dialing 
and answering? 

. Of course! We in- 
elude programs on 
, j —o" *** disk that dial phone 

i numbers for you, 
send messages while you re 
• away, and much more! 
Complete. You 

I get everything I X 

f you need to com- I ▼ 

municate with other Bell V^L 
103 compatible modems at 110 
or 300 baud. The serial interface 


is built-in, and we even include our 
FCC-approved Microcoupler™ 
that plugs directly into any modu¬ 
lar telephone jack in the U.S. - 
you don’t even need the phone! 

S-100, too. The Hayes 
Micromodem f 00 gives $-100 
microcomputers all the advan¬ 
tages of our Micromodem If! 

Put the outside world inside 
your computer with a data com¬ 
munications system from Hayes, 
inuie: Available at computer stores na- 

tionwide-call 
X IIJoW^O or write for the 
I T I ndYTO location near- 
VA/ ~ est you. And 

don t settle for anything less 
than Hayes. 


The Hayes Micromodem II 
opens up your Apple II to the outside world. 
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the command console from 
the computer , even though 
you are running it on 5 V, 
The command console has no 
isolation transformer and is 
floating at 115 V, The opto - 
isolator will provide you with 
the proper level shift to run 
on the —20 V supply within 
the command console. Abo , 
Shack now makes a 
$39 computer-to-AC tine BSR 
X-10 transmitter. . . . Steve 


More on Burn-Outs 

Dear Steve, 

I have some additional in¬ 
formation on the BSR mod¬ 
ule '"burn-out" problem dis¬ 
cussed in "Ask BYTE" (see 
the April 1981 BYTE, page 
330), 

First, it is important to 
identify whether it is an ap¬ 
pliance module or a lamp 
module that is burning out. A 
short across an appliance 


module will more likely bum 
out the house fuse than the 
module. Because of this, the 
appliance module should be 
used in high-exposure areas 
like outdoor lights. There is a 
fuse in the appliance module, 
but its job is to protect the 
line and sensor circuit from 
each other and is, in my opin¬ 
ion, very unlikely to blow. 

The fuse in the lamp mod¬ 
ule is in the line that feeds the 
load that the module is con¬ 
trolling. As such, it tends to 
burn out before the module's 
triac in the situation you were 
discussing. This has been my 
experience, 1 returned two 
lamp modules before I got 
frustrated and took one apart 
to find the fuse. I compared a 
burnt-out module with a 
good one, and 1 found the 
fuse. It's a sub-hair-sized 
piece of wire that vaporizes 
with no trace when it blows. I 
replaced this with a single 
strand of copper wire from 


zip cord (a single strand from 
the bundle that makes up one 
of the conductors), I think 
this is too big, but it works. 
Ill have to wait and see if the 
triac bums out the next time 
the lamp falls over and blows 
out the bulb. 1 don't think it 
will. 

Another point not men¬ 
tioned in your article is that 
BSR will repair the fuse for a 
flat $4 if you ship the dam¬ 
aged module to the company. 
A high price to replace a fuse, 
but much cheaper than buy¬ 
ing a new module. 

One other point: I had er¬ 


ratic operation of some mod¬ 
ules from certain control 
units at various times of the 
day until I installed a 0.1 j&F 
capacitor across the 220 V 
house feed. This completely 
solved the erratic operation 
and also totally eliminated 
outside interference from CB 
radios, etc. (BSR suggested 
this, and it works extremely 
well.) 

T Gerald Dyar 
West Hartford CT 


Thanks for the informa¬ 


tion. . , . Steve ■ 


In ' Ask BYTE," Steve Garcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a nag^ 
ging problem? Send your inquiry to: 

Ask BYTE 
do Steve Garcia 
POB 582 

Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (TCE377) directly. Due to the 
high volume of inquiries, personal replies cannot be given. Be 
sure to include "Ask BYTE” in the address. 



Kluge Card Prototype Card! 

Bread-board area with 4 pwr. supplies/ 
switch select memory or device address/ 
address decoding/bi-dir. data & address buff. 

d much more! bare board: $39.95 ** 



MC6809 S.B.C. 2K Ram 

MC6809 CPU 4K/8K/16K Prom 

All memory & I/O relocatable on 4K 
boundaries. PIA ACIA Switch 
selectable baud rates: 110 to 9600. 
Powerful adsMon monitor in 2716. 

& much more! Kit: $299.95 * 



Jr 
w 

' ackerman digital 
systems, inc. 

110 n. york road 
elmhurst.lll. 60126 



Prom Blaster 

Programs the following devices: 

INT2708 2716 2732 2764 
TMS2708 2716 2532 2564 


(312)530-8992 

* Shipping: $2.50 

Mastercard/Visa 

accepted 

III ms, add 
S)/A% suley (ax 


Card programs most families MCM2708 2716 2532 68764 
of Eproms . All programming char. 

controlled by software! w Software runs under CP/m # 

Functions as an I/O device. CP/m rrBdeniark 

o( Digital Research. Inc, Kit: $199.00 


Ali boards conform 
fO IEEE 696/S 100 
standard. 
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COMPUTING 


Choosing 

YourPopi 

Computet 

What to Buy 
Where iq 
Buyii 


Computerize 
Your Small 
Business 

Asunov 

Reviews Asimov 

Home Computer 
Games 


Introducing 
“Popular 
Computing/* 
the key to 
understanding. 

Now you don’t have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers. Popular Com- 
puting, the new monthly 
magazine from McGraw- 
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com¬ 
puting explores every 
aspect of personal com¬ 
puters and their use. All 
reported in easy-to- 
understand nontechnical 
language. 


POPULAR. 


The answer to 
“Computerphobia. 

Even the most computer- 
unsophisticated reader will 
find Popular Computing 
interesting and 
stimulating. Every issue 
will contain straight- 
talking product reviews, 


special news briefs, and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There’ll 
even be a helpful glossary 
of computer jargon we 
couldn’t avoid using, and 
much, much more. 

Special 

Introductory 

Offer. 

Send in this coupon to¬ 
day, and take advantage of 
Popular Computing’s Special 


Introductory Offer. 




.V A. „ 

/,W' 

£ V ^ 


THE KEY TO UNDERSTANDING 

P.O. Box 397. Hancock. NH 03449 
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What Makes 
Computer Games Fun? 


Rumor has it that when the Space 
Invaders game was first introduced in 
Japan the Japanese treasury ran out 
of the coin that was used to operate 
the game. True or not, the phenom¬ 
enal popularity of various computer 
games is obvious to anyone who has 
wandered through a shopping mall, 
an airport lounge, or a toy store in 
the last few years. 

Why are these games so captivat¬ 
ing? And how can the same things 
that make computer games captivat¬ 
ing be used to make learning with 
computers more interesting and en¬ 
joyable? To help answer these ques¬ 
tions, I systematically studied more 
than 100 people playing computer 
games, looking primarily at what 
made the games fun. Then I devel¬ 
oped a set of guidelines for designing 
highly motivating educational com¬ 
puter programs. 

Though I focused on making 
educational activities more fun, these 
guidelines can also be used in design- 


Acknowled g merits 

This article is based on the authors PhD 
dissertation submitted to the Stanford Univer¬ 
sity Department of Psychology . Parts of the ar¬ 
ticle were previously included in the pro¬ 
ceedings of ffie Association for Computing 
Machinery Symposium on Small and Personal 
Computer Systems (Palo Alto r California t 
September 19, 1980) and in references 3 and 4 , 
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3333 Coyote Hill Road 
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ing noneducational computer games 
or in making other computer pro¬ 
grams more fun to use. All of the 
work I discuss in this article is 
described in more detail elsewhere 
(references 3 and 4). 

Survey of Preferences 

As a first step toward finding what 
makes computer games fun, I inter¬ 
viewed 65 students—from kinder¬ 
garten through eighth grade—about 
their computer-game preferences. All 
the children had been playing with 
computer games in a weekly class for 
at least two months and some for 
more than two years. The computer 
class teachers provided a list of the 25 
games they judged most popular 
among the students. Then I asked 
each child to rate how well he or she 
liked each game, on a three-point 
scale. 

Table 1 lists all the games in order 
of their average rating by children 
who had played them. One of the 
most interesting questions we can ask 
about these results is what features 
the popular games share that are 
missing in the unpopular games. To 
answer this I rated each game using a 
number of criteria that seemed likely 
to affect their motivational value. 
Table 2 shows the correlations be¬ 
tween these game features and the 
average ratings the games received 


from the children. 

The most important factor deter¬ 
mining popularity in this sample was 
whether or not the game had a goal* 
For example, the top three games all 
had obvious goals (getting a high 
score in Petball, trapping the other 
person's snake in Snake2, and de¬ 
stroying all the bricks in Breakout), 
while the bottom two games had no 
clear goals (conversing with a simu¬ 
lated psychiatrist in Eliza or filling in 
blanks in a story in Gold), Scoring, 
audio effects, and randomness also 
had high correlations with game 
popularity. The children liked graph¬ 
ic games and significantly disliked 
word games. 

Even though these results are inter¬ 
esting, it is impossible to draw strong 
conclusions from this kind of correla¬ 
tional study. Among other things, the 
results depend entirely on the sample 
of games I used. The other two 
studies I describe focus on a single 
game and systematically vary its fea¬ 
tures in a series of slightly different 
versions of the game; this allows us to 
make some stronger conclusions. 

Breakout—The first game I studied 
in detail was Breakout. Figure 1 
shows a typical screen display in the 
original Breakout game. The player 
uses a knob to control the position of 
the paddle on the left side of the 
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Wild Hare Software Systems 
Multiply the Capabilities of 
Data General's 


RDOS 

INFOS® 

ICOS 

DOS 


Wild Hare gives Data General 
users a choice when upgrading 
to a multi-user environment and 
eliminates the need to use AOS. 

Wild Hare makes it easy for you. It creates 
a true multi-lingual, multi-user environment for 
your current system. No user software modifications 
are necessary. There is no need to install a new 
operating system. And, no expensive hardware upgrade is 
required. 

Features 

• Each user is totally independent of all other users. 


■ Each user may run all standard Data General software. 

* Each user may independently edit, compile, execute and debug 
programs written in any language supported by RDOS, INFOS®. 
ICOS and DOS. 

• Standard languages supported include: Fortran IV, Fortran V, 
COBOL, ALGOL, RPG. DG/L™, BASIC, PASCAL, MAC, etc. 


• All NOVA's® and ECLIPSE'S® are supported. 

• Wild Hare guarantees its software systems on a money back basis. 


Wild Hare's Software 
Gives Data General Users 
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NOVA- ECLIPSE and INFOS are registered trademark* of Data General Corporation 
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Game 

Average 

Rating 

Description 

Pet ball 

2,8 

Simulated pinball with sound 

Snake2 

2,6 

Two players control motion and shooting of snakes 

Breakout 

2.6 

Player controls paddle to hit ball that breaks through a wall, piece by piece 

Dungeon 

2.6 

Player explores a cave, tike Dungeons and Dragons 

Chase S 

2,6 

Two players chase each other across an obstacle course, with sound effects 

StarTrek 

2.5 

Navigate through space and shoot Kltngon ships 

Don't Fall 

2.5 

Guess words like Hangman but, Instead of a person being hung, a person or robot advances to a 



cliff 

Panther 

2.4 

Guess who committed a murder by questioning witnesses who may He 

Mission 

2.4 

Bomb submarines without getting your ship sunk 

Chaser 

2.4 

Capture a moving square with perpendicular lines 

Chase 

2.4 

Like Chase S but without sound 

Horses 

2,4 

Bet on horses that race along track 

Sink Ship 

2.3 

Bomb a ship from an airplane 

Snake 

2.3 

Like Snake2 but snakes can't shoot 

Lemonade 

2.3 

Run a lemonade stand: buy supplies, advertise, etc 

Escape 

2.2 

Escape from moving robots 

Star Wars 

2.2 

Shoot Darth Vader's ship on screen 

Maze Craze 

2,2 

Escape from randomly generated maze 

Hangman 

2,1 

Guess letters of a word before man Is hung 

Adventure 

2.0 

Explore cave with dragons, etc 

Draw 

2.0 

Make any design on the screen 

Stars 

2.0 

Guess a number. Clues given by number of stars 

Snoopy 

1.9 

Shoot Red Baron by subtracting Snoopy's position on number line from Red Baron's position 

Eliza 

1*8 

Converse with simulated psychiatrist 

Gold 

1.5 

Fill In blanks in story about Goldilocks 


Table 1: 25 computer games, listed according to preference. Sixty-five students were asked to rate the games (1=don't like; 
2 = like; 3 = like a /of)* 


Feature 

Correlation with 
Average Preference 

Goal 

0.65“ 

Computer keeps a score 

0.56“ 

Audio effects 

0.51“ 

Randomness Involved in game 

0,48“ 

Speed of answers counts 

0.36* 

Visual effects 

0.34 

Competition 

0,31 

Variable difficulty level 

0.17 

Cooperation 

0,02 

Fantasy 

0.06 

Kind of game: 

Graphic game 

0.38* 

Math game 

-0.20 

Word game 

-0.38* 


Statistical significance levels: 
*p< 0.05 
**p<0.01 


Table 2: Features influencing game preference , listed according to importance. 
The 25 games listed in table 1 were analyzed in terms of these features, and the 
results were correlated with the game preferences from table 1. 


screen. The paddle is used to bounce 
the ball against the wall of bricks on 
the right side of the screen. Each time 
the ball bounces off the wall, it 
knocks one brick out and adds to the 
score. The ultimate goal of the game 
is to knock out all the bricks. 

My survey and other casual obser¬ 
vations indicate that this is one of the 
most popular contemporary com¬ 
puter games. What is the "secret" of 
its success? Many devotees of Break¬ 
out and similar games mention their 
score—usually their highest one— 
when talking about the game. Is the 
challenge of getting a record-high 
score the principal attraction? Is it the 
visual stimulation of watching the 
bricks break out? Or is it simply the 
enjoyment of the sensorimotor skill 
involved in putting the paddle in 
front of the ball? There are, of course, 
many other features of Breakout, but 
these three—the score, the breaking 
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Solve 
the Great 
Software 



You spent a lot of 
time searching 
and researching 
to find just the 
right computer, 

But when it comes 
compatible software', 
you're stymied. Where do 
you turn? What is the key 
that unlocks the software 
mystery? The answer is ele¬ 
mentary, it takes a com¬ 
pany with the expertise and 
research facilities to dis¬ 
cover and develop a wide 
variety of quality software 
programs — a company 
with a staff of experts who 
understand both software 
and hardware—a company 
that is not only reliable but of¬ 
fers unique 24-hour services 
and — a company dedi¬ 
cated to being your software 
company, 

With all these pluses 
there's no mystery as to why 
Westico Is so popular with 
knowledgeable software 
buyers, But look! There's more. 

The Westico 24-Hour 
Computer Hotline 
(203)853-0816 

(300 baud) for detailed pro¬ 
gram Information and quick 
access ordering, 

• A full range of professional 
software. 

• Support for a wide variety of 
CP/M® and other computer 
systems, including: TRS-80 
Model II, Apple, Vector 
Graphic, Cromemco, North 
Star, Micropolis, Ohio Scien¬ 
tific, Altos, Dynabyte, IBM, 
SuperBrain, Xerox, Zenith 
and more. 



two new 
solutions 
from Westico 


The LBS Is designed 
for law offices with 
up to 25 attorneys and 35 
timekeepers, including 
paralegals and secre¬ 
taries. The system distrib¬ 
utes all Time and Expenses 
to client accounts or des¬ 
ignated Overhead Ac¬ 
counts, and produces 
monthly Client Review 
sheets. After any adjust¬ 
ments it also provides: 
ready-to-mail itemized bills, 
monthly Office Management 
Summary, Aged Receivables 
Report. An Accounts 
List is also built Into 
the system. 

Complex 
transactions re¬ 
cording is re¬ 
duced to a mini¬ 
mum because 
the LBS system is 
based on daily 
timesheets pre¬ 
pared by each 
timekeeper with 
a complete system for cod¬ 
ing client matters and ex¬ 
penses, The attorney auditing 
the pre-billlng review form 
can choose various predeter¬ 
mined rates, or bill on re¬ 
tainer, contingency fee or an 
adjusted basis, 

The Office Management 
Summary provides a finan¬ 
cial analysis of each attor¬ 
ney's billings, aging of his ac¬ 
counts receivable and an 
analysis of the work effort of 
each timekeeper and total 



for the firm, The Accounts List 
summarizes current activity 
and status of each client. 

The LBS is designed so 
that even first-time computer 
operators can Install the sys¬ 

tem without expert help 
System/ documentation-$895 
Demonstration System-S 75 
Documentation alone-$ 40 

Micro-Tax provides in-house 
computerized tax capability 
for the tax practitioner or se¬ 
rious Investor. The system (s 
designed to accept Informa¬ 
tion, summarize data, com¬ 
pute tax and print the returns 
required by the Internal Reve¬ 
nue Service. The system's im¬ 
mediate response capability 
gives both tax specialist and 
clients immediate results of 
the computation. 

The system reduces time 
required to complete a return 
while also minimizing the tax 
obligation of the taxpayer 
within the limit of the law. 
Three levels of tax prepara¬ 
tion systems are 
available; 

Level 1 — 
Uses 23 sched¬ 
ules and forms, 
handles multiple 
clients, and prints 
IRS approved forms. 
Level 2 — All of 
Level 1 plus six more sched¬ 
ules and forms, depreciation 
system, state tax interface, in¬ 
tegrated data base for year 
to year data storage, and 
batch compute and print 
functions. 

Level 3 — All of Level 1 
plus partnership schedules 
and forms, 

State tax computation 
for the following 
states is availa¬ 
ble at additional 
cost: Arizona, Cal¬ 
ifornia, Illinois, 

Ohio, Oregon, 
Maryland, New York 


Utah, Virginia and 
Washington, D.C. 

Other states and municipali¬ 
ties are being added. 

Prices: 

Level 1 — $250 

Level 2—$1,000 

Level 3—$750 

Level 2 plus Level 3 — $1,500 

State Tax — Call for prices 

Demonstration system — $75 



• Write Westico, Inc., 
25 Van Zant Street, 
Norwalk, CT 06855. 

• CaM (203) 653-6880. 

• Telex 643-788. 

• Dtal-up our24-hourcom- 
puter(300 baud) 

(203) 853-0816. 

COO, MasterCard and VISA ac¬ 
cepted. 

Prices do not Include shipping 
and are subject to change, In CT 
add 7Vj% sales tax. All sales final. 
Manual price may be credited to¬ 
ward purchase of software, 

Dealer inquiries Invited. 

Copyright © 1981 Westico, Inc. 

WES-40 

Send for FREE catalog 


The Software Express Service 

25 Van Zant Street • Norwalk, Connecticut 06855 
(203) 853-6880 • Telex 643 788 
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Als.ltamp 

Decisionware™ 

for the manufacturing 
manager. 

If you manage 
an assembly plant, 

Ms. Berm will help you 
make the decisions 
which will: 

* reduce inventory and interest 
expense through improved parts 
ordering, 

* plan production for greater plant 
and personnel productivity. 

* meet production schedules by 
expediting purchase orders and 
providing picklists for parts, 

■ improve customer relations by 
aiding on-time delivery, and 

* control product costs and allow 
pricing forecasts or quotes for 
special products based on cur¬ 
rent or "what if" costs, 

Decisionware is our software which 
provides personal, integrated, decision 
support through easy access to your 
database. Based on the powerful . 

SEED™ DBMS, Decisionware can pro¬ 
vide the information you need in the 
form you need. 

MsiBomp consists of modules which 
provide full bill-ohm ate ri at structuring for 
your products and complete control of 
inventories, purchase orders and sales 
orders, each of which is password- 
protected, 

Personal: Easy to learn and to use 
Ms.Bomp is menu-driven and distribut¬ 
ed with a sample database to speed 
familiarity. Because it runs on your 
desktop computer, it's always available 
to you 

Integrated: With all its modules, 

Ms.Bomp provides a fully integrated 
view of your flow of goods from order¬ 
ing parts to invoicing customers. But 
you can start with a smaller portion, 

Ms.Bomp may be integrated into a 
larger corporate system by downloading 
data from remote files. 

Requirements are CP/M opera hug system, 

64K bytes of RAM, and Zilog 2-80 or Intel 
8080/8085 processor Gall for availability of 
CP/M-86 version for 8086 and 8088. Formal is 
8" single-density; others on special order. 

Demo ns (ration Package with Documentation 
is $75; Documentation only is $40 VISA, MC. 
and AE accepted. Dealer and OEM inquiries 
invited. 


4890 River bend Road 
Boulder, CO 60301 
Phone (303) 443-2706 


micro Decisionware 


Ms 8omp and Decisionware trademarks of Micro 
Decisionwaie Micro-SEED irademark o! I user national 
Data Base Systems and Micro Decisionware CP/M 
trademark of Digital Research. 



out of the bricks, and the ball bounc¬ 
ing off the paddle—seem to capture 
the essence of the game. 

To examine which of these three 
features was most important to the 
game's appeal, I constructed six dif¬ 
ferent versions of the game, varying 
each of the three features in all sensi¬ 
ble combinations. For example, in 
some versions the ball bounced back 
and forth between the wall and the 
paddle but no bricks ever broke out 
of the walk In other versions the ball 
never bounced off the paddle; it was 
simply "caught" when the paddle was 
placed in front of it. Also, only half 
of the versions had a score, 

I asked 10 college undergraduates 
to play all the versions and then rate 
how well they liked each one. The 
factor that made the most significant 
difference in their ratings was 
whether or not the bricks were 
broken out. It is unclear from this 
study what aspects of the bricks 
breaking out are most important, but 
the list of features in table 2 suggests a 
number of important possibilities. A 
partially destroyed wall of bricks 
presents a visually compelling goal, 
while acting as a graphic score- 
keeping device which tells how dose 
the player is to that goal. It thus pro¬ 
vides a goal, a visual effect, and scor¬ 
ing at the same time. In fact, the 
wall's structure suggests many goals 
at different levels: knocking out a 
brick in the third row, destroying the 
first row completely, etc. 

The results also showed that the 
versions without scores or bricks 



1 2 3 4 5 6 7 8 


SCORE 12 
3 BALLS LEFT 


Figure 1: A typical display from the 
Breakout game , which is popular because 
it provides a clearly defined challenge 
(breaking through the wall by bouncing 
the ball against the bricks) and provides 
visual and auditory stimulation . 


breaking out were significantly less 
appealing than the other versions. In 
other words, the versions in which 
there was no clear goal—other than a 
vague "keep the ball going as long as 
you can"—were significantly less fun 
than the others. Without a clear goal, 
it was not really a game at all. 

I believe a similar combination of 
multiple-level goals and visual effects 
is important in the success of a num¬ 
ber of other games, like Space In¬ 
vaders, Snake2, and Petball. 

Darts—The second game I studied 
in detail was called Darts, designed to 
teach elementary students about frac¬ 
tions (see reference 2). In the version I 
used, three balloons appear at ran¬ 
dom places on a number line on the 
screen and players try to guess their 
positions (see figure 2). They guess by 
typing in mixed numbers (whole 
numbers and/or fractions), and after 
each guess an arrow shoots across the 
screen to the specified position. If the 
guess is right, the arrow pops the bal¬ 
loon; if wrong, the arrow remains on 
the screen. The player gets to keep 
shooting until alt the balloons are 
popped. Circus music is played at the 
beginning of the game; if all three 
balloons in a round are popped in 
four tries or less, a short song is 
played after the round. 

To discover what features contri¬ 
bute most to the appeal of this game, 
I constructed eight different versions 
of the game by removing, one at a 



Figure 2: A display from the Darts game , 
a program to teach fractions , The object is 
to break each balloon by typing in the 
mixed number corresponding to the 
balloon s position on the number line . 
This is an example of an intrinsic fantasy 
because the skill with fractions depends 
upon the fantasy of pinpointing the 
balloons on the tine and vice versa. 
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Informative HP manuals, 
helpfijl error messages, and 
automatic syntax checking 
make BASIC language 
programming easy 


FULLSCREEN EDITING. 

Edit the easy way - without 
retyping entire statements. 
Insert, change, or delete 
characters at the touch of a key. 


I* 

Just plug in the HP interface bus 
(HP-IB) and add up to 14 peripher¬ 
als without disassembly. 

12-DFGIT ACCURACY. 

(Not just 9 0 Thanks to 
BCD math capability, 

HP SOFTWARE. 

Powerful, time-saving 
solutions to your 
everyday problems. 



INTEGRATED 

GRAPHICS. 

Analyze a better 
way - with graphics. 
Document your 
results with 
hard-copy 
plots. 


PORTABILITY* 

Keyboard, CRT, printer and 
storage - all in a 
20-lb. package. 

So you *11 have 
computing power 
wherever you 
need it... office, 
lab, held, or 
home. 


Hewlett-Packard ^ 
put it all together. 




The HP-85 personal computing system. 

Leave it to Hewlett-Packard to put a lot of power 
in a little package. Plus flexibility, portability, and all 
the other features you’d expect to find in a personal, 
professional, integrated computing system. 

Tiirn it on and the HP-85 is ready to go. You’re 
off and running using HP software or creating your 
own programming solutions. There's no boot¬ 
strapping. And since the operating system and 
powerful BASIC language exist in ROM, they use 
almost none of the available RAM. 

If you’ve been looking for a friendly, integrated 


computer with power and dependability, look at 
the 1IP-85. 

We put it all together for you! 

For further information, phone toll - free, 
800-547-3400, Dept. 283E, except Alaska/Hawaii. 
In Oregon, call 758-1010. Or, write Hewlett-Packard, 
Corvallis, OR 97330, Dept. 283E. 611/22 

When performance must be measured by results. 



HEWLETT 

PACKARD 
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time, features that were presumably 
motivational. For example, some ver¬ 
sions of the game had rectangles in¬ 
stead of balloons marking the place to 
be guessed on the number line and 
short lines instead of arrows marking 
the incorrect guesses. The features I 
removed in this way included the fan¬ 
tasy of arrows popping balloons, the 
music, the scorekeeping, and several 
different kinds of feedback. 

I assigned 10 different fifth-grade 
students to each of the eight versions 
and then allowed them to play with 
their version of Darts or with a ver¬ 
sion of Hangman that was the same 
for all students. My primary measure 
of the appeal of different versions was 
how long the students played their 
version of Darts in comparison to 
Hangman. This measure was also 
highly correlated with how well 
students said they liked the game at 
the end. 


Although Important in 
creating Interesting 
educational programs, 
fantasies must be 
carefully chosen to 
appeal to the target 
audience. 


The results of this experiment 
showed a significant difference be¬ 
tween what boys and girls liked about 
the game. Judging from time spent on 
various versions of the game, boys 
liked the fantasy of arrows popping 
balloons; girls apparently disliked it, 
I do not think the implication is that 
boys should be given one kind of fan¬ 
tasy and girls another. Instead, I 
think it would be better to let each 
person choose whichever fantasy 
seems most appealing at the time. 
Still, understanding sex differences 
like this may help avoid uninten¬ 
tionally designing programs that for 
instance appeal more to boys than 
girls, I think the most significant im¬ 
plication of this experiment is that, 
although they are important in 
creating interesting educational pro¬ 
grams, fantasies must be carefully 
chosen to appeal to the target au- 
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Answers. As a decision maker 
that's what youVe after when 
you use an " electronic work¬ 
sheet” to analyze problems in 
management, finance, marketing, 
sales, and engineering. However, 
a lot of time and energy can be 
spent just trying to figure out 
how your program works. 

That's why we've invented The 
SuperCaIc + Answer Key. 

As a new SuperCale user you 
want answers on program oper¬ 
ation fast.. .as your questions 


arise. As an experienced user 
you want a complete description 
of all your options at your 
fingertips. 

From formatting printed reports 
to merging sheets, the SuperCale 
Answer Key gently guides you 
every step of the way. And 
included with the SuperCale 
Software Package is a compre¬ 
hensive tutorial and reference 
guide which introduces you to 
the full power of the electronic 
spreadsheet. 


The SuperCale Answer Key. 
Invented so you can move on 
to answering the questions that 
really count. 

SuperCale is available now for 
your CP/M* computer. Contact 
us today for the name and 
address of your local dealer. 

SuperCale 

& SORCfM 

405 Aldo Avenue Santa Clara. CA 95050 
(408)727-7634 

Circle 385 on inquiry card. 
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SOFTWARE 
DEVELOPMENT 
TOOLS FOR 
INDUSTRY 

CP/M CROSS-ASSEMBLERS 

Fast, comprehensive cross-assemblers 
to run under CP/M/ Extensive pseudo- 
ops Include full listing control, nested 
conditionals, mnemonic synonyms, 
and Inclusion of external source files. 
Generate object file, assembly listing, 
and symbol table from source code for 
nine popular microprocessor families. 


XASM05... 


XASM 09... 

... 6809 

XASM18... 

... 1802 

XASM48 ,.. 

.. 6048/8041 

XASM51 ... 

. ■. 8051 

XASM65... 

.. . 6502 

XASM68 ... 

.. 6800/6801 

XASMF8... 

.... F8/3870 

XASM400 . . 

.... COP400 

Assemblers.. 

. $200.00 each 

Manual only.* 

. $ 25.00 


8048 DEVELOPMENT PACKAGE 

Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the XASM48 cross- 
assembler. Then plug our EPR-48 board 
Into your S-100 system to program the 
8748 EPROM version. 

8048 Development Package , ♦, $574.00 
EPfl-48 alone. $449.00 

EPROM SIMULATOR BOARD 

Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an $<100 
board with up to 8K of RAM. Cable with 
24-pin plug replaces 2708 or 2716 
EPROM(s) In your target system for Ins¬ 
tant program testing 
PSB-100 EPROM Simulator... $445.00 

w/2K RAM 


* Trademark of Digital Research 



DOVER, DEL. 19901 
302-734-0151 


Visa and Maslerclwge accepted. We ship B M single- 
density and Softcard* 5.25" diskettes. Ask us 
about Other formats. OEM AND DEALER INQUIRES 
INVITED. 

+ Trademark of Microsoft 


Challenge 

Goal 

□ Does the activity have a clear goal? If not, is it easy for the students to determine 
goals of appropriate difficulty for themselves? 

□ Are the goals personally meaningful? 

Uncertain outcome 

□ Does the program have a variable difficulty level? 

□ Determined by the student 

□ Determined automatically, depending on the student’s skill 

□ Determined by the opponent's skill 

□ Does the activity have multiple goal levels? 

□ Scorekeeping 

□ Speeded responses 

□ Does the program include randomness? 

□ Does the program include hidden information selectively revealed? 

Fantasy 

□ Does the program include an emotionally appealing fantasy? 

□ Is the fantasy Intrinsically related to the skill learned In the activity? 

D Does the fantasy provide a useful metaphor? 

Curiosity 

Sensory curiosity: audio and visual effects 

□ as decoration 

□ to enhance fantasy 

□ as a reward 

□ as a representation system 
Cognitive curiosity 

□ Does the program include surprises? 

□ Does the program include constructive feedback? 

Table 3: A checklist for designing enjoyable educational programs. 


dience. Otherwise, they may actually 
make the environment less interesting 
than it would have been without 
them. 

Guidelines 

How can we use these results to 
make educational programs more fun 
for students? I think the character¬ 
istics that make instructional en¬ 
vironments interesting can fit natural¬ 
ly Into one of three categories: 

• challenge 

• fantasy 

• curiosity 

A checklist of these characteristics is 
shown in table 3, 

Challenge—For an activity to be 
challenging, it should have a goal 
whose outcome is uncertain . In my 
survey, the feature 1 found most 
highly correlated with game populari¬ 
ty was the presence of an obvious 
goal. In the Breakout study, students 
rated the versions of the game with 
no obvious goal as significantly less 


enjoyable than those with a clear 
goal. Thus simple games, to be 
challenging, should probably have a 
single fixed goal. More complex en¬ 
vironments (like graphics editors or 
computer programming languages) 
should be designed so that users can 
easily generate goals of appropriate 
difficulty. For example, in the LOGO 
system (see reference 5), students can 
program a moving "turtle" to draw 
designs on a computer screen or on 
the floor. The attractiveness of this 
environment is the ease with which 
children think of things they would 
like a moving turtle to do. But unless 
beginners have some help evaluating 
the difficulty of possible projects, 
they might often choose tasks that are 
discouragingly difficult. 

Good goals are also personally 
meaningful For example, the best are 
often practical or fantasy goals (like 
reaching the moon in a rocket or 
drawing a picture of a flower) rather 
than simply goals of using a skill (like 
solving arithmetic problems). 

If a person is either certain to reach 
the goal of an environment or certain 
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liters 


It! 

line of 
tors 


85 A SELF CONTAINED 
COMPUTER. $2,595 

HP-83A.. .$1,749 


NEW HP-125 CP/M 64K COMPUTER SYSTEM. . $3,179 


HP2902M 5.25 SINGLE MASTER 


DISK DRIVE....$1269 

HP2901M 5.25 DUAL MASTER 

DISKDRIVE ..$2125 

HP9895 OPTQ108' 1 SINGLE 

MASTER DISK DRIVE. ..$4239 

HP9895A8" DUAL 

MASTER DISK DRIVE.$4439 

HP7225B OPT2 GRAPHICS 

PLOTTER. .$2195 

HP17601A PERSONALITY 
MODULE-PLOTTER ...$675 


PERIPHERALS 

HP17603A PLOTTER PERSONALITY 


MODULE RS232.$675 

■HP2631B OPT885 180 CPS 

DOT MATRIX PRTR., . .$3360 

HPS2905A DOT MATRIX PRINTER . $799 
HP2601A DAISYWHL. LETTER 

□UAL. PRINT..$3249 

HP82903A 16K HP85 MEM. MOD.$249 

HP00085-15001 HP85 MASS 

STOR. ROM. $131 

“Also used with new HPf£5 


HP00085-15002 HP85 

PLOT./PRINT ROM.$131 

HP00085-15003 HP85 I/O 

ENHANC. ROM.$265 

HP00085-15004 HP85 

MATRIX ROM.. . .$130 

HP82937A HP85 HP4B 

INTERF MOD.. $355 

HP82940A HP85 GPND INTERF.$429 

HP82941AHP85 BCD INTERF .... .$445 

HP82949A PARL. PRINT. INTERF_$265 

HP82939A BASER, INTERF.$355 




GET ALL THE 
HELP YOU CAN 
GET! 


This powerful machine, which 
commurucutes in words us well us 
numbers, and has built-in memory of over 
KK) program lints, tan ^row rntu a 
complete computational system. Expand 
memory. Redefine keyboard. Add Card 
Reader, Primer/Pin tier, and Application 
Modules for solutions to your real-world 
problems. _ HEW1 _ eTT 

mLHM PACKARD 



The HP-41C 

HP41C.$189 

HP41CV.$259 


HP821G6A MEMORY 

MODULE ..$20 

HPS2170AQUAD 
MEMORY MODULE . . ,$85 
HP82104A CARD READER 

FOR 41 C/C V.$179 

HP82143A PRINTER FOR 

41 C/C V.$319 

HP82153A OPTICAL WAND 
FOR 41 C/C V.$109 


The HP-1 IC gives you the 
power to simplify repetitive 
calculations with such ad¬ 
vanced programming features 
as subroutines, conditional 
tests, controlled looping and 
indirect addressing. 

The HP-I2Cs programmability 
and extensive function set are 
complemented by its hand¬ 
some, slim-line design. Your 
HP-12C wiU travel comfortably 
in your shin pocket, ready to 
solve your problems wherever 
you go. 


HP11C ..$119 
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HP12C.$129 



HP32E SCI. 

W/STATICS.$49 

HP33C PROG. SCI -COJSJT. 

MEM.$79 

HP34C ADV, PROG. SCI, 

CONT MEM.$127 

HP37E BUS. CALC.$66 

HP38C ADV. FIN. PROG. 
CONT.MEM. $127 


HP67 PROG. CALC.$315 

HP97 DESK. 

PROG. PRINT..$629 


WRITE FOR FREE CATALOG, 

Above prices reflect a 2% cash discount (order prepaid prior to shipment). Prices are subject to change and offers subject to withdrawal without notice. 


Mini Micro Mart, Inc. 

943 W.Genesee St. Syracuse, N.Y. 13204 (315)422-4467 
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LEO ELECTRONICS, INC. 


8921 3. Sepulveda,, Ste #208 
Los Angeles. Calif. 90045 
(213} 641-3101 
(800} 421-2418 



DECEMBER 
SAVE $ 

CELEBRATE CHRISTMAS 

AND 

OUR 2nd ANNIVERSARY 


MEMORY 




1 - io 

11-40 

1702 A 


4,50 

4,30 

2708 


3.00 

2,75 

TMS2716 


6.35 

6.00 

2716 (5 V) 


6.00 

5.50 

2716-1 (350NS| 


7.25 

6.50 

2532 


14.50 

14 25 

2732{45DNS) 


14.50 

14.25 

Z732A-4 (390NS) 


16,00 

15.75 

2732A-3 (300M5I 


16.00 

15,75 

27324 <2 SON S3 


20.00 

19.50 

2732A-2 (ZOOMS) 


20,00 

19,50 

2750 


7.50 

7,00 

2764 


53.00 

49.00 

2114 (450NS) 


2.30 

2.20 

2114 |3O0NS) 


2.75 

2.55 

2114 1200NS) 


2.80 

2.60 

TM 54027-30 


1.65 

1.50 

TW 54O60-2 


2.25 

2.10 

4116 (2O0N5] 


2.00 

1.90 

4116 (I SOMS) 


2.50 

2.35 

4164 (200M5) 


20.00 

19.35 

6610 


4.00 

3.65 

6821 


4,50 

4,40 

6050 


4,50 

4,40 

8000A 


2.50 

2,30 

0005A 


8,50 

B, 25 

8212 


1,90 

1.80 

0216 


1.80 

1.70 

0740 


49,00 

47-00 

ZBO CPU 


€.25 

6,00 

zaoA cpu 


7.15 

7.O0 

LS PRODUCT 


L50O .25 LS74 

30 

LSI 58 .78 

LS244 1.20 

LS02 .25 LSB5 

1.15 

LSI 61 .90 

LS245 1.20 

LS04 .26 LS86 

.40 

LSI 63 .90 

LS259 1.75 

LS08 .25 LS93 


LSI 64 -85 

LS273 1 35 

LS10 .25 LS95 

.70 

LSI 65 .85 

LS283 .95 

LS2Q 75 IS 109 

.45 

LSI 74 1.00 

LS367 .65 

LS3Q .25 LSI 23 

.75 

LSI 75 1-00 

LS36S -65 

LS32 30 LSI 38 

.75 

LS19T 1,00 

LS373 1.40 

LS3B .35 LSI 39 

,75 

LSI 93 -85 

LS374 1 40 

LS42 76 LSI51 

.75 

LS195 .70 

LS377 1.40 

LS61 3D LSI 53 

.75 

LS221 1.15 

LS390 150 

LS64 30 LSI 55 

1.00 

LS240 1.20 

LS393 1.50 

LS73 .40 LSI 57 

,75 

LS241 1,20 

LS670 1.85 


S PRODUCT 

SI 88 275 
SI 89 2.75 
S287 2.75 

520B 2.25 

5387 2,75 

S471 7.00 

8472 7.00 


7005 
7012 
70 IB 
7905 
7912 
7915 
399 K 
323 K 


M3, SOCKETS 


Pin*-P C, Wire Wrap 


.95 

,95 

.95 

14S 

250 


8 .12 
14 .14 

16 ,16 
18 -19 
20 .27 
22 .28 
24 ,28 

28 .37 
40 .45 


8 

14 

16 

18 

20 

22 

24 

28 

40 


.52 

.54 

.58 

.00 

,82 

.00 

,88 

1.40 

1.60 


WE CAN SUPPLY 

TTL - CMOS 
CONNECTORS 
CAPACITORS 
DIP SWITCHES 
DIODES 
TRANSISTORS 


TERMS: Cfrock, Money Order, Viia, Master 
Card. Call lor C.O.D. U-S Funds only. P O.'i 
Atfceptfcd from qualified lirmt artl iiutklufriwu. 
California resident* add G% sales. is* or resale 


CALL FOR VOLUME PRICING 


PRICING SUBJECT TQ CHANGE WITHOUT NOTICE. 
ALL PARTS 10SX GUARANTEED. MINIMUM ORDER 515,08 


not to reach it, the environment is un¬ 
likely to be challenging. There are 
several ways of ensuring that people 
of varying abilities (and the same per¬ 
son over time) will be challenged by a 
program. The first is simply to have a 
variable difficulty level which can 
be: 

• determined automatically (as in 
many drill-and-practice programs) 
•chosen by the person (perhaps with 
ego-involving labels like cadet or 
commander) 

• determined by the opponent's skill 
(as in chess and checkers) 

Competition may be motivating sim¬ 
ply because it provides a challenge at 
an appropriate difficulty level, 

A more subtle way of making the 
outcome uncertain puts multiple goal 
levels in the same environment. For 
example, in the Darts game the first- 
level goal is simply to pop all the 
balloons. But players who are certain 
to reach this goal can still be chal¬ 
lenged by the goal of popping all the 
balloons in as few tries as possible. 
Many motivating environments, 
from games like chess to activities like 
computer programming, have this 
characteristic: different people in the 
same general environment can pick 
very different goal levels. 

Two features of computer games 
that help provide different goal levels 
are scorekeeping and speeded 
responses. Someone who can already 
reach the basic goal of an environ¬ 
ment can still be challenged by trying 
to do it faster or better. These 
features are especially useful in in¬ 
structional situations like drill-and- 
practice where the purpose is to im¬ 
prove previously learned skills. A 
third way of providing uncertainty is 
through hidden information that is 
selectively revealed (as in Hangman) 
or by randomness (as in all gambling 
games and many simulations). 

Goals and challenges are captivat¬ 
ing because they engage a person's 
self-esteem. Success in a computer 
game—like success in any challenging 
activity—can make people feel better 
about themselves. The opposite side 
of this principle is, of course, that 
failure in a challenging activity can 


lower a person's self-esteem and, if it 
is severe enough, decrease the 
person's desire to repeat the activity. 
One implication of this principle is 
simply that instructional games 
should have a variable difficulty 
level. Another implication is that per¬ 
formance feedback should be pre¬ 
sented in a way that minimizes the 
possibility of damage to one's self¬ 
esteem. Comments like "You need 
more practice, dummy I" usually have 
no place in an educational environ¬ 
ment. 

This analysis of challenge il¬ 
luminates an important distinction 
between toys and tools . Toys can be 
defined as systems used for their own 
sake, with no external goals (com¬ 
puter games, puzzles, etc). Tools can 
be defined as systems used to achieve 
external goals (text editors, program¬ 
ming languages, etc). With respect to 
challenge, the requirements for good 
toys and good tools are mostly op¬ 
posite, Since a good tool is designed 
to achieve goals that are already pre¬ 
sent in the external task, it does not 
need to provide a goal. Furthermore, 
since the outcome of the external goal 
(such as writing a good letter or get¬ 
ting a program to work) is already 
uncertain, the tool itself should be 
reliable, efficient, and usually "invisi¬ 
ble," 

In a sense, a good game is supposed 
to be difficult to play: that increases 
its challenge; but a tool should be as 
easy as possible to use. This distinc¬ 
tion helps explain why some users of 
complex computer systems may take 
a perverse pleasure in mastering tools 
that are extremely difficult to use. To 
the extent that these users are treating 
the systems as toys rather than tools, 
the difficulty increases the challenge 
and therefore the pleasure of using 
them. 

Fantasy—One relatively easy way 
to increase the fun of learning is to 
take an existing curriculum and over¬ 
lay it with a game in which the player 
progresses toward some fantasy goal 
(as in Baseball) or avoids some fan¬ 
tasy catastrophe (as in Hangman), 
depending only on whether the 
player's answers are right or wrong. 
These are examples of extrinsic fan- 
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Just when you thought it was safe 
to go hack underground again. 


Your greatest challenge lies ahead—and down¬ 
wards. Zork II: The Wizard of Frobozz, will be 
unlike any computer age adventure you ve ever 
encountered. The underground world of Zork is 
designed to be lived and experienced in the most 
realistic sense. It features the largest vocabulary, 
the widest range of command options, the special 
capability to let you speak in complete sentences 
rather than two-word commands, and the most 
intriguing plot in the genre. And because Zork’s 
mysteries are of the most challenging nature, it 
will take all your intellectual abilities to survive 
and emerge victorious from the Great llnd 
ground Empire. 

Zork II is the extraordinary successor toZorl 
which hit #4 on the SQFTALK Top 30 in its first 
month on the market. Both run on 32K Apple ITs 
with a 16-sector disk drive. And both are available 
now for Christmas. 

The door to Zork beckons you. Look for it at 
your local computer 
store today. 


iriFoconx 


ts 9 tfat-k-Jii arlq t li ] nfnemm. ] fu: . 


Jnfoeom, Inc., 6 Fane nil Hall Marketplace, Boston MA 02109 


Ai'ijlk' II is «(radem urh-1)1 A[jpte' ComptHcr Corp- 






















Some Educational Games 


Game 

Description 

Academic Knowledge Used 

Adventure 

The player explores a uasf underground system of caves 
with dragons, etc, trying to find treasures , The cave is filled 
with knife-throwing dwarves and other dangers , 

reading, writing 

Baseball 

Players advance around a baseball diamond by picking 
correctly spelled words from sets of alternatives , 

spelling 

Darts 

(See text) 

number lines, fractions, estimation 

Hangman 

The player tries to guess a word , letter by letter. After 
each incorrect letter guessed, one more body part of a man being 
hung is drawn. The player loses if the whole body is drawn. 

spelling , vocabulary 

Hammurabi 

Player acts as king of ancient Babylonia and decides each 
year how much wheat to plant , how much to store, and how 
much to save. There are occasional plagues, rat infestations, etc. 
The number of people who are bom , starve f etc each year is 
reported. 

elementary economics 

Hurkle 

The player tries to guess where an animal called a 
“Hurkle " is hiding in a Cartesian coordinate grid. Feedback after 
incorrect guesses tells which direction to move. 

Cartesian coordinates, map directions 

Lemonade 

The player runs a lemonade stand, buying supplies t 
advertising, etc. There are random fluctuations in weather, 
number of customers > etc. Each day's expenses , sales , and pro¬ 
fits are computed. 

elementary economics 

Snoopy 

Snoopy and the Red Baron appear at different positions 

subtraction, number lines , negative 


on a signed number line . Player says how far Snoopy should 
shoot to hit the Red Baron (as a signed integer). 

numbers 


Extrinsic fantasies in which a fantasy goal is approached 
A train on a track is approaching a city 

A rocket is passing the other planets of the soiar system on its way to earth 
A complicated building is being built, piece by piece 
A fleet of space invaders is being destroyed, one by one 

Extrinsic fantasies in which a fantasy catastrophe is avoided 
A person is hung, one body part at a time 
A person advances toward the edge of a cliff, one step at a time 
A time bomb is ticking toward an explosion 

Table 4: Samples of extrinsic fantasies that could be used to add enjoyment to many 
educational programs. (Extrinsic fantasies are those in which the fantasy depends on 
using the skill but not vice versa.) 


tasies, in which the fantasy depends 
on the use of the skill but not vice ver¬ 
sa. 

Other factors, such as answering 
speed, can also affect intrinsic fan¬ 
tasies, For example, the Speedway 
game {in which students' race cars 
move along a racetrack depending on 
how fast they answer arithmetic 
problems) is an extrinsic fantasy. 
Since the use of the skill does not de¬ 
pend on the fantasy, the same fantasy 
could be used with completely dif¬ 
ferent kinds of problems. For exam¬ 


ple, Baseball and Hangman fantasies 
could just as well be used for arithme¬ 
tic problems as for spelling problems: 
players could be "hung" or advanced 
around a baseball diamond depend¬ 
ing on whether the arithmetic prob¬ 
lems are worked correctly. Table 4 
lists a few possible extrinsic fantasies. 
Conversely, intrinsic fantasies not 
only depend on the skill, but the skill 
also relies on the fantasy. This usual¬ 
ly means that problems are presented 
in terms of fantasy-world elements, 
and players receive a natural con¬ 


structive feedback. For example, in 
Darts the skill of estimating distances 
is applied to the fantasy world of 
balloons on a number line and 
players can see graphically whether 
their answers are too high or too low 
and, if so, by how much. 

Other intrinsic fantasies in math 
games include the search for a hidden 
animal on a Cartesian grid in the 
Hurkle game and Snoopy shooting at 
the Red Baron on a number line in the 
Snoopy game. The Adventure game, 
in which a vast underground cavern 
system is explored in response to the 
players commands, can be con¬ 
sidered an intrinsic fantasy for the 
skills of reading (the cave descrip¬ 
tions) and writing (the commands). 

I think intrinsic fantasies are more 
interesting and instructional than ex¬ 
trinsic fantasies. One advantage of in¬ 
trinsic fantasies is that they often in¬ 
dicate how the skill could be used to 
accomplish some real-world goal (as 
in a business-simulation game like 
Lemonade), More importantly, in¬ 
trinsic fantasies can provide meta- 
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datasouth announces. •• 

THE TOTAL PRINTER PACKAGE! 



With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability, But no 
printer offers all the features you need., .until now. 

The OS 180 matrix printer provides the total package of perfor¬ 
mance features and reliability regulred for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade” printer, the DS180 is a real work¬ 
horse designed to handle your most demanding printer require¬ 
ments, And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High Speed Printing-Bidirectional, logic-seeking printing at 
180 ops offers throughput of over 200 I pm on average text, A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 
Non-volatile Format Retention-a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
DS180 for virtually any application, Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 


and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc.,, .it's all stored in the memory, if you need to recon¬ 
figure for another application, simply load a new format into the 
memory. 

Communications Versatility-The DS180 offers three interfaces 
Including RS232, current loop and 8-bit parallel, Baud rates from 
110-9600 may be selected. A IK buffer and X-on, X-off hand¬ 
shaking ensure optimum throughput, 

Forms Handling Flexibility-Adjustable tractors accommodate 
forms from 3"-15”. The adjustable head can print 6-part forms 
crisply and clearly making the DS180 idea! for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom, 

If you would Itke more information on how the DS 180's low-cost 
total printer package can fiil your application, give us a call at 
Datasouth. The DS180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S, 


data©®* 

computer corporation 

4740 Dwight Evans Road • Charlotte, North Carolina 28210 • 704/523-8500 
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MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL I OR MODEL III ! 

* MORE SPEED 

1Q-2Q times faster than Level n BASIC 

* MORE ROOM 

Very compact compiled code plus VIRTUAL 
memory makes your RAM act larger, Variable 
number of block butters. 31 -char unique word- 
names use only 4 bytes in header 1 

* MORE INSTRUCTIONS 

Add YOUR commands to lie 79-STANDAflD-plua 
instruction set! 

Ear more tompiei# man most Forms: single A 
double precision, arrays, si ring-hand ling, clock, 

- more 

* MORE EASE 

Excellent lull'Screen Editor, si rue Hi red A 

modular programming 

Word search ullllly 

THE NOTEPAD letter writer 

Optimized for your TRS-80 with keyboard 

repeats, upperfrower case display driver, full 

ASCII, single- & double-width graphics, etc. 

* MORE POWER 

Form operating system 

Interpreter AND compiler 

8080 Assembler 

fZSfl Assembler also available) 

intermix 35- to 80-1 rack disk drives 

Model III System can read, write A run Model i 

diskettes' 

VIRTUAL 1)0 lor video and printer, disk and tape 
[10-Megabyte hard disk available] 



FORTH 


THE PROFESSIONAL FORTH 
FOR TRS-80 

(Over 2.000 systems in use) 

MMSFORTH Disk System V.2,0 (requires 1 disk drive A 
16 K RAM. 32K Tor Model III) . *129-85* 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 

MMSFQRTH Newsletter 

Many damo programs aboard 

MMSFORTH User Groups 

inexpensive upgrades to latest version 

Programming staff can provide advice, modificallons 

and custom programs, to lit YQUFI needs. 

MMSFORTH UTILITIES DISKETTE: includes FLOATING 
POINT MATH <L2 BASIC ROM routines plus Complex 
numbers. Rectangular Polar coord male conversion b. 
Degrees -mode, more), plus a Full Form-style Z80 ASSEM¬ 
BLER; plus a powerful CROSS-REFERENCED to list 
-Fprth words by block end line. All on one diskelte 
irequires MMSFORTH V2 0. i drive A 32K RAM] 138.95* 

FORTH COM communications package provides FtS-232 
driver, dumb terminal mode, transfer o< FORTH blocks, 
and host mode to operate a remote TRS-80 (requires 
MMS FO RTB V2-0, 1 drive A 32 K R AM) >38.95* 

THE DATAhANDLEH VI.2: a very sophisticated data 
base management system operable by non-pro¬ 
grammers (requires MMSFORTH V? 0 1 drive A 32K 
RAM) 15B.95- 

MMSFORTH GAMES DISKETTE real-time graphics A 
board games w.'source code includes BREAKFORTH, 
CRASHTORTH, CRYPTOQUOTE. FREEWAY, OTHELLO 
A TICTACFQRTH [requires MMSFORTH Y20. 1 drive A 
32 K RAM] I3B.B5- 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL - without Appendices, for 
non-owners It 7.50* 


STARTING FORTH 


best companion to our mar- 
115,95* 


INVITATION TO FORTH del sited beginner book on 
IlgFORTH. ft 7,SB- 

THREADED INTERPRETIVE LANGUAGES advanced, 
excellent analysis Of M M SFORT H-Hhe Ian 
guage. si a.95 * 

PROGRAM DESIGN A CONSTRUCTION - mtfO to atfuC- 
lured programming, good For Forth $13.95* 

FORTH 70 STANDARD MANUAL ■ official reFarmice 10 
79-STA N DA RD wot 0 501. etc 113.95' 

FORTH SPECIAL ISSUE. BYTE Magazine (Aug 1980) - 
we stock Ihia collector's «lem tor Forth users end begin¬ 
ners . W-bO* 

* • ORDERING INFORMATION: Software prices include 
manuals and require signing of a single system, single- 
user license SPECIFY for Model I or Model HU Add 
>2 DO Si'H plus $3.00 per MMSFORTH and $1 M per addi¬ 
tional book. Mesa, orders add 5% lax. Foreign orders 
add 20%. UPS COD. visa A MIC accepted: no unpaid 
purchase orders, please. 

send SASE for rre# MMSFOftW mformernon 
Good deafer* wuflft/ 

Gel MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B12) 

61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 
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phors or analogies that help a learner 
apply old knowledge in understand¬ 
ing new things. For example, in the 
Darts game learners are able to use 
their old knowledge about some ob¬ 
jects being higher or lower than 
others to learn about the relative sizes 
of fractions. Finally, by provoking 
vivid images related to the material 
being learned, intrinsic fantasies may 
help the learner remember the 
material. 

Computer-game fantasies almost 
certainly derive some of their appeal 
from the emotional needs they help 
satisfy. Of course, it is difficult to 
know what emotional needs people 
have and how these needs might be 
partially met by computer games. But 
it is clear that different people find 
different fantasies appealing. If in¬ 
structional designers can create many 
different fantasies for different peo¬ 
ple, their activities are likely to have 
much broader appeal. For example, it 
is easy to imagine a math game in 
which different students see the same 
problems but can choose the accom¬ 
panying fantasy according to in¬ 
dividual preference. Instructional de¬ 
signers might also create en¬ 
vironments into which students can 
project their own fantasies. For in¬ 
stance, students could name im¬ 
aginary participants in a computer 
game. 

Curiosity “The final character¬ 
istic of intrinsically motivating in¬ 
structional environments is that they 
stimulate and satisfy curiosity. En¬ 
vironments can evoke a learners 
curiosity by providing an optimal 
level of informational complexity (see 
references 1 and 6). In other words, 
the environments should be neither 
too complicated nor too simple with 
respect to the learner's existing 
knowledge. They should be novel 
and surprising but not completely in¬ 
comprehensible. In general, an op¬ 
timally complex environment will be 
one where the learner knows enough 
to have expectations about what will 
happen, but where these expectations 
are sometimes unmet. 

Sensory curiosity involves the 
attention-attracting value of changes 
in the light, sound, or other sensory 
stimuli of an environment. Colorfully 


illustrated textbooks and tactile 
teaching devices (like those used in 
Montessori schools) take advantage 
of sensory curiosity. Computers pre¬ 
sent even more possibilities for music, 
animation, and other audio and 
visual effects . These effects can be 
used: 

*as decoration (like the circus music 
at the beginning of Darts) 

• to enhance fantasy 

• as a reward 

•as a representation system that may 
be more effective than words or num¬ 
bers (like the graphic representations 
of fractions in Darts and the different 
tones used to signal bounces and 
misses of the ball in Breakout), 

An instructional program can also 
provoke curiosity by presenting a 
paradox or revealing an incomplete¬ 
ness in the learner's existing beliefs. 
To engage learners' curiosity, the 
feedback from a program should 
sometimes be surprising . It should 
also be constructive in helping the 
learners remove the misconceptions 
that caused them to be surprised in¬ 
itially. 

For example, some Darts game 
players may have the misconception 
that increasing the denominator of a 
fraction increases the fraction. These 
players will be surprised when they 
try to shoot an arrow higher than the 
last one, only to see it go lower. But 
they will then have enough informa¬ 
tion to correct their misconception. 
Whether they actually do learn from 
this constructive feedback is another 
very interesting question. Designing 
programs that provide usable con¬ 
structive feedback for many different 
misconceptions is a difficult but im¬ 
portant task. 

Another way to sustain 
curiosity—and facilitate learning—is 
to provide a sequence of increasingly 
complex tasks. Each one introduces a 
complication that may surprise the 
learner, but all are within the 
learner's ability to grasp. Providing 
this kind of constructive feedback 
and progressive complexity often re¬ 
quires a very detailed educational 
analysis of the skills being learned. It 
may also require an on-line model of 














APPLE/ATARI 

BREAKTHROUGHS 


APPLE WORLD ATARI WORLD 


3-D ANIMATED 
COLOR GRAPHICS 

For 40K Atari 800 & 

48K Apple II 
Computers with disk 

APPLE WORLD A ATARI WORLD turns your computer 
into a sophisticated graphics system capable of creating 
animated three-dimensional color images, projecting 
them in true perspective on the screen, rotate them, move 
them closer, further away, and many other exciting and 
imaginative things. 

ONLY $59.95 



The Program made famous on National TV! 

A powerful screen-oriented text editor is included to 
facilitate image formation. This program was recently 
featured on Tom Snyder’s Prime Time Saturday TV Show 
and is now available for sale. 

APPLE WORLD & ATARI WORLD powerful editor is so 
easy to use that children will love it. You can now "sketch" 
your dream house, boat, car, or fantasy empire. Then 
view it as it would be seen from 10,000 feet, or you can 
ZOOM In until the screen is filled with a doorknob. You 
could then go inside and move from room to room 
examining furniture placement as your screen rotates 
within the room. Images or specific parts of images can 
easily be saved to disk, or printer. 

Does ail this sound like fiction? You won't think so after 
you have visited APPLE WORLD & ATARI WORLD! 



KRAMII 


VERSION 3.025 


MULTI-KEYED RANDOM ACCESS METHOD 


Many times more powerful and efficient than the primative 
"relative record" method used by Apple & Commodore. 

FOR APPLE II & COMMODORE PET 

SUPER KRAM II is the FASTEST & MOST POWERFUL 
keyed access method available for the Apple & 
Commodore CBM (Pet) Computers. Written entirely for 
6502 machine code. SUPER KRAM II is extremely fast, 
comprehensive in scope, very compact, and easy to use. 
Using the sophisticated capabilities of SUPER KRAM II 
the Apple & CBM (Pet} can now fully meet the require- 
ments of information management applications, such 
as: Accounts Receivable/Payable, Inventory Control, 
General Ledger, Payroll, Mailing Lists, and Database 
Management. Programs can now be 30% to 90% shorter 
and run many times faster. 


INTEGRATED BASIC COMMANDS — Allowing SUPER 
KRAM II commands to be coded in-line with Basic, 
providing easier usage, 

USER SPECIFIABLE BUFFER POOL — Allowing the user 
to specify how many files are allowed open at one time. 

LOGICAL RECORDS (KEYS MAY BE NON-UNIQUE) — 
Records added to the files are immediately accessible by 
any of the defined keys for the file (Automatic Upgrade). 

ACCESS BY ANY KEY IN .2 SEC. (1 sec, with Corvus disk} 


SUPPORTS MULTIPLE DISKS 
DYNAMIC SPACE ALLOCATION 
DYNAMIC INDEX COMPRESSION 
FILES NEVER NEED REORGANIZATION 


ONLY 

$175 


10 FEATURES OF SUPER KRAM II 

MULTI-KEY SUPPORT — Allowing simultaneous access 
to a KRAM file by more than one key field. 

IMPROVED INDEX ARCHITECTURE — Allowing faster 
index searches and more efficient disk space utilization. 
Alternate indexes are compressed for greater capacity. 


PET & APPLE REQUIREMENTS 

SUPER KRAM II is designed to work with both Apple's 
Disk M, or Corvus Systems Winchester Disk, and 
Commodore's 2040, and 8050 disk units. 

SUPER KRAM II requires an Apple or Apple Plus and at 
least one disk drive. SUPER KRAM II works on any 
40/80 column 32K Pet. 


5PRIE 



NEW APPLE 
GAMES 

s - UNITED 

= =~T ~ SOFTWARE 

11 

750 3RD Avenue, AMERICA 

New York NY 10017 

{2\2) 682-0347 Telex 640055 

'Reg telerd T rade marks of 
Apple Computer Inc. end Atari, Irtc, 


STHRO 


H24.<>5 


by 

CiuMaxi A. 
Fernand*/ 


Requires 4SK Apple II or Plus - Disk M I DOS 3.2 or 3,3 
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the learners knowledge so the pro¬ 
gram can automatically adapt to the 
learner's current abilities. 

Other Factors—In concentrating 
on what computer games can tell us 
about how to design interesting 
educational programs, I have omitted 
two other important ways of making 
learning fun. First, since the main 
way of knowing what people like is 
by what they choose, I have taken 
for granted that self-motivated 
learners have a great deal of choice 
about their own goals. This element 


SORCERER 

SUPER ASTEROIDS by Apollo 

H A new era in real time graphic arcade 
games'. 

Nbvgt has Jhete been such a captivating and superbly written 
arcade game for the Sorcerer. Slyted alter Hie welt knewn and 
very popular ASTEROID DELUXE arcade game, SUPER ASTER 
OIOS is destined to become the mosl popular piece at demonstra 
linn software used by dealers and users alike Perhaps it is the 
outstanding use Of line tine graphics oi The silky smooth 
movement Maybe it is the breath taking speed dazzling 
explosions, gripping sound effects or simply the challenge of 
avoiding those fire halls from that persistent Hying saucer that 
insidiously follows you across the screen Whatever it is. we 
warn you NOT to purchase this game tor (ear that you may join 
the ranks ol hundreds of other ASTEROID Addicts who. square 
and bleary eyed at 3 am. just MUST have ONE mors go al frying 
to boat lhat High Score 

The ob|ect is to guide a small space ship across the screen 
avoiding but shooting asteroids os they glide past, When an 
asteroid is hit, it will break up into many smaller pieces, By 
repeatedly hitting the pieces I hey will soon disintegrate and 
disappear. If you crash your ship into an asteroid it will break 
into pieces and splinter across the screen in a shower of sparks! 
However, if you manage to stay in one piece, chances are you'll 
soon be pursued by a flying saucer that shoots balls of fire! Rest 
that you treat him with cane, else you may make his Iriends 
VERY aggressive, 

Apollo has used a novel but ingetuus method ol continually 
reprogramming graphics characters and has obtained stunning 
results! All movement is done pixel by pixel but without speed 
loss. Numbers of asteroids, directions, speeds and such like are 
all totally unpredictable. II you can show us a piece of software 
that has finer, smoother and faster graphics than SUPER ASTER¬ 
OIDS, we guarantee to refund your money m full I 

Cassette $29.95 

ZAP80",Secret Code 
Disassembler'. by Ian Robinson 

This is far from your average run-af the mill disassembler 1 Other 
than being a mere 4K long, able to disassemble at the speed ol 
light and packed with options, ZAP80 will display before your 
very eyes all those unknown instructions ZILQG never talk 
about! Ian has been doing extensive research into the actions of 
the Z80 processor when confronted with the 700 or so undocu¬ 
mented land so called 'illegal'J code seguences. Over 100 of 
these are VERY useful! Did you know you have extra 9 bit 
registers and a complete set of instructions to manipulate them? 
Did you know about extra rotate instructions? 

ZAP80 will disassemble ANY code sequence. Nothing is illegal! It 
will allow you to program with codes that no alher disassembler 
can decipher! Think about Thai.... 

ZAP80 comes with documentation and explanation of all new 
mnemonics used. Three versions am supplied that reside in low, 
mid and high memory. Options include ASCII output, screen 
pause and customised printer control. 

Whether you are a serious programmer, a beginner or simply 
curious, ZAPB0 is a piece of software you must have. Coma and 
play a REAL adventure game! 

Cassette $24,95 


of being able to choose can itself be 
very important in making learning 
fun, with or without computers. 

Second, I have concentrated on 
features that can be present in all 
learning environments—even those 
with only one person. The involve¬ 
ment of other people , both coopera* 
lively and competitively, can also be 
an important way of making comput¬ 
er-based learning more fun. 

Applications 

One use of the checklist in table 3 is 
to suggest additions to existing or 


SOFTWARE 

HOW TO ORDER: 

ALL PRICES ARE IN AUSTRALIAN DOLLARS. 

One Australian dollar equals 1.16 American and 1.4 
Canadian, All programs come standard on cassette 
but some may be requested on either Micropolis It 
Quad density or VISTA b'A" diskettes for an addi¬ 
tional cost of $5,00 per diskette Note that more 
than one program will fit on a diskette. Programs 
available o r diskette i n clu de CIRC US , G A L AXl A N S, 
GRGTNIK WARS and ZAP8G, 

$2 discount if this form is used. (Photostat will 
sufficeI - 


PROGRAM 

PRICE 



, Postage within Australia is $1 for initial item 
and 50c for each additional, Outside Australia is 

$2 and 50c, 


Less $2 Discount 

$2.00 

TOTAL 


1 enclose. 


la) Cheque or money order for the above 

□mount, or 


(b) My credit card, expiry date 


(Master Charge, Visa, Bankcard, American 

Express, Diners Club} 


NO. ..... 

My name and address: 


NAME:.. 


STREET: .... 


TOWN/CITY: . 


POSTCODE: . COUNTRY: 


POST THE ABOVE FORM TO: 


sysiEfli suFTiuarE 

1 KENT STREET, BICTON 
WESTERN AUSTRALIA 6157 
TELEPHONE: ISO (619) STD (09) 339 3842 
Sunday through to Friday. 

Ask for Richard Swannel! for personal service. 

We are a dynamic Western Australian en ter prise 
whoe sole aim is to bring you the best in Sorcerer 
software , 

A catalogue such as this is produced regularly and 
sent to approximately 2000 interested Sorcerer 
users in a/i parts of the world. Let us know if you 
wish to be included on our mailing list 


planned computer games. Almost no 
computer games include all the fea¬ 
tures just mentioned, and it is usually 
possible to determine ways in which 
any given game could incorporate 
more of them. For example, at least 
one-fifth of the games in table 1 have 
no way of varying the difficulty level 
and could probably be improved by 
adding this. 

Here are more examples of how the 
checklist can be applied in designing 
educational computer programs. 

A Typical Arithmetic Drill-and- 
Practice Program—In most of these 
programs, the difficulty level of 
arithmetic exercises is automatically 
adjusted according to how well the 
student does, and the percent of prob¬ 
lems correct is printed at the end of 
each lesson. At first glance this 
automatic difficulty-level adjustment 
appears to be a good way of main¬ 
taining the program's challenge. But 
according to the previously described 
principles, a goal is the first necessary 
element of a challenging environ¬ 
ment, The only thing resembling a 
goal in this program is the percent 
correct printed at the end of each 
lesson, and some students do try to 
get "hundred percents/' But this goal 
is not made particularly obvious or 
compelling, and, given the automatic 
difficulty adjustment, it is fairly rare 
for students to get all their problems 
correct. In fact, since the difficulty 
adjustment is hidden from the 
students, the goal of getting all the 
problems correct may seem inex¬ 
plicably receding as students ap¬ 
proach it. 

Aside from major curriculum revi¬ 
sions involving intrinsic fantasies and 
curiosity-driven learning, I think 
there are still a number of ways that 
extrinsic fantasies can be combined 
with goals and performance feedback 
to make this program more interest¬ 
ing. One simple way is to select an ex¬ 
trinsic fantasy like those listed in 
table 4 or better yet, let the students 
pick their own fantasies from a list. 

Ideally, this fantasy can be 
represented graphically and will re¬ 
main on the screen throughout a 
lesson as correct and incorrect 
answers affect a student's progress in 
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OTHERS MAY SEE 
THE ERRORS OF YOUR WAYZ 


ONLY MICROSPELL 


CORRECTS THOSE WAYS. 


Lifeboat Associates, the world's foremost 
source for microcomputer software, proudly 
presents MicroSpeil r ,vl the first program that not 
only isolates spelling errors in your text, but ac¬ 
tually corrects them. 

MicroSpell works with your word processor. 
And if you have the best word processing system, 
why settle for anything less than the best spell¬ 
ing corrector? 

Goes Beyond The Competition 

Other spelling programs function primarily as 
spelling checkers, merely pointing out words 
with suspect spelling. It's left up to you to deter¬ 
mine the correct spelling and then type it in. 

MicroSpell, the only spelling program that 
knows how to "spell," corrects the error automat¬ 
ically. Here's how it works: MicroSpell will read 
your text, carefully looking for words that might 
be spelled incorrectly. When it comes across a 
word that its not absolutely sure of, it stops and 
shows you that word, along with its context. Then 
it searches through its own built-in dictionary 
and presents a list of guesses which it "thinks" 
might be correct. All you have to do is press a key 
and the misspelled word is corrected. There is no 


need to bother with your own dictionary, or even 
to type in the change. MicroSpell will do it all lor 
you! 

The Most Complete Built-In Dictionary 

MicroSpell uses word stems and suffix strip¬ 
ping routines, so its dictionary of 25,000 word- 
parts can deliver over 150,000 words to you. And if 
that’s not enough, MicroSpell will let you add 
thousands of additional words, so you can create 
and store specialized dictionaries of technical 
terms, unusual expressions, even acronyms. And 
you can let MicroSpell know just when any of 
these special dictionaries are wanted. 

MicroSpell is highly interactive and designed 
to complement word processing systems that 
create ASCII text using a CP/M l3j compatible 
operating system. It requires minimum disk star* 
age capacity of 70K per drive. 

So why settle for a program that merely finds 
your mispe/fings when you can get the one that 
corrects your misspellings? MicroSpell. It cor¬ 
rects the errors of your ways, 

MicroSpell is brought to you exclusively and 
supported completely by Lifeboat Associates, 
Call or send us the coupon below. 


LIFEBOAT WORLDWIDE offers you the world's largest library of software. Contact your nearest dealer or Lifeboat: 


Li reboot Associates 
S6S] Thud Aw 
New Vark, N Y. 10Q2S 
Tel 02 ) 866-0300 
Telex: 640693 (L BSWT NVK1 Tel: 03-43 1 


TWX 710-581-2524 


bile boat Inc. 

OK Bide.. 5F 
1-2-8.5lnba-Caiman 
Mmato-lu, Tafcvn 105. Japan 
-’-3901 


Tetea. 2423296 (LEJTYOj 


1 rle boat As swi ales G m&H InEersofl GmbH 
H inter hergslrasse Schlos&i 

PosHachZSl 0-8045 

6330 Cham Switzerland Tel: OSS-966 
Tel: 042 36 8686 Telex 5213643 (I50FD) 

Telex; 165265 fMICO CM) 

lifeboat' 

Worlds forem 


UfEiwat Associates. Lid 
PD Box 125 

Land™ WC2H 9LLI. England 
Tel 01-836-9028 
Telst 893709 (L8S0FIG) 


Liteboat Associates. SARL 
10, Grande Rue Charles de Gaulle 


k mamng, tt. Germany 92600 Asnieres, France 
—,-444 Tel. 1-7 33-08-04 

Telex 250303 (FUEL 1C X PARIS) 


| Mail coupon to: Lifeboat Associates, 

I 1651 Third Avenue, New York, New York 10028 
I or call (212) 860-0300, 

I □ Please send me more information on MicroSpell. 

| □ Please send me a free Lifeboat catalog. 



dates 1 


Name. 
Company- 


Street- 

City- 


tware source 


MicroSpell is a trademark of Bob Lucas. 

CfYM is a registered trademark oi Digital Resea rch- 
Copyrigh! © I98L by Lifeboat Associates 



-State 
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the fantasy world. It would be nice to 
use sound effects for right and wrong 
answers. Reaching the final goal or 
catastrophe in the fantasy world 
should be accompanied by more 
elaborate sound and graphics. 

In addition to the first two levels of 
goals within a lesson (getting in¬ 
dividual right answers and reaching 
the fantasy goal), the automatic dif¬ 
ficulty adjustment can provide a 
higher-level goal of making progress 
in the curriculum. If the extrinsic fan¬ 
tasy includes multiple goal levels, the 
student's movement to a higher dif¬ 


ficulty level can be accompanied by 
even more fanfare in the fantasy 
world. Obviously, the details of these 
changes still have to be worked out. 
But this short description shows how 
the preceding principles can be used 
to suggest changes to existing pro¬ 
grams. 

A Simple Program to Teach 
Children How to Tell Time—In this 
example I will suggest how to in¬ 
crease the interest of a proposed com¬ 
puter system for teaching the rela¬ 
tionship between three different nota- 


tional systems for time: clock face, 
digital display, and English words. 
The original proposal for this system 
(from Laura Gould) was to have the 
three different representational sys¬ 
tems displayed on the screen at the 
same time so that when the student 
changed any one representation, the 
other two also changed. 

One insight from the above 
checklist is that there is no obvious 
goal for students working with this 
program. A goal is nicely provided 
through an analogy with the Darts 
game. In this new game, a time is 
represented in one system- 
say clock face—and the student tries 
to guess the time in one of the other 
systems—say digital display. Each in¬ 
correct guess is displayed on the clock 
face, just as the incorrect guesses in 
Darts are displayed on the number 
line. This game might be even more 
interesting if it included an intrinsic 
fantasy about setting alarm clocks 
and being early or late for school. 

Other Educational Applications— 
More generally, a game can suggest 
analogous games in subjects very dif¬ 
ferent from the original one. For ex¬ 
ample, a guessing-game structure can 
be used to invent games to teach 
many different kinds of knowledge: 

•To teach an ordered list, use a 
guessing game that gives high/low 
feedback. For example, to teach the 
list of US Presidents in order use a 
game in which the players try to guess 
a secret President. After each guess, 
they are told whether their guess is 
before or after the secret President 
and perhaps how close it is. Such a 
game can be used to teach either the 
contents of a list {US Presidents, steps 
in a procedure, etc) or the ordering 
relationship ("less than" and "greater 
than" in a number-guessing game), 

• To teach the correspondence be¬ 
tween two representation systems, 
use a guessing game that gives hints in 
one system and asks players to guess 
in the other. For example, the Darts 
game is designed to teach the relation¬ 
ship between numbers represented on 
a number line and in mixed-number 
format, I just described a similar 
game to help teach children how to 


* * * WRITE OR CALL FOR FREE CATALOG * * ★ 


! We test all systems thoroughly before shipping. We integrate the CRT, printer, modem & other 
peripherals. Every system purchased from us is ready for plug-in operation when you receive it. 

CALIFORNIA COMPUTER SYSTEMS 2210A: HIGH QUALITY, LOW PRICE 
Z0OA CPU with 1 serial port; 12 slot S-100 mainframe, disk controller, 64K dynamic RAM. 

CP/M 2.2........$1,750, 

Add our Max Box w/ dual Qumes or Shugarts; select from the range of CRTs, printers and 
software we offer, for a complete system, 

IMS 5000 and 8000 SYSTEMS 

Outstanding long term reliability. Features Z80A CPU, S-100 bus; double density drives 
{single or double sided), DMA disk controller, 64K RAM, 2 serial, 1 parallel port. We stock 
IMS boards. Hard disk, multi-user systems available. 

MULTI-USER SYSTEMS FEATURING TURBODOS & MU5YS 

TURBODOS: Spectacular CP/M® compatible operating system. Z80 code, intemipt 
driven. Up to 6X faster than CP/M®; up to 35% increased disk capacity. We have 
configured many multi-user IMS systems using Turbodos and Musys single card computers 

allowing each user his own CPU, 64K RAM and I/O, Turbodos Single user ..$250. 

Multi-user.$750. Musys single card computer.$1,300. 

Turbodos now available for IMS, TRS-80 Model 2, CCS and Tarbell Disk controllers. 
Support for other systems soon to be announced. 


MAX BOX Mfg by John D. Otuens Assoc. 8" dual drive cabinet w/regulated power supply, 
fan, complete internal cabling. Will bold Qumes, Shugarts or Siemens, horizontally 

mounted. Excellent design & engineering, 17 Vk" X 5VT x 22" ......$325- 

With 2 Shugart 801 R.$1,275. With 2 Qume double sided drives.$1,680* 


PER SCI— THE KING AND QUEEN OF DRIVES 

Model 299B .$2,300. Model 277 ...... .$1,245. Slim line cabinet.$325, 

MICRO ANGELO GRAPHICS SUBSYSTEM from Sdon .$2,295. 

Screenware Pak IJ.$350. S-100 Graphics card...$985. 

Color systems now available.5% off list price, 

SYST EMS GROUP (Measurement Systems & Control) 

CP/M® and MP/M® Systems with dual floppies or one floppy + one 10MB Winchester 
......10% off list price. 


GOD BOUT Complete product line now available. 


TECMAR 16bit 8086 IEEE S-100 system w/8 MHZ option, 
ZS0 Video Digitization systems. 


.5% off list price. 
, 5% off list price. 


SD Systems: Boards, kits and systems.10% off list price. 


GRAPHIC SYSTEMS: + + Advertising + + Architects + + Designers + + Complete 
package including powerful intractive graphics software plus MicroAngelo Graphics Sub¬ 
system w/22 MHZ high resolution green phosphor screen; M990O 16 bit, IEEE S-100 com¬ 
puter w/dual 8* floppies, 64R. RAM, Mutli user capability, Houston Instruments HIPAD 

Digitizer, Maura Plotter . . „.... .. .. ... . $10,200. 

10 MB Hard disk subsystem option.. .. .$3,400* 


WE EXPORT: 


Overseas Callers: 


TWX 710 588 2844 


Phone 212 448-6298 or Cable: OWEN5ASSOC 


JOHN D. OWENS Associates, Inc 

12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 
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tell time. Such a game can also be 
used to teach correspondences like 
foreign language vocabulary, Carte¬ 
sian coordinates for points on a plane 
(Hurkle), or spelling of words 
(Hangman). 

• To teach the characteristics of items 
in a set, use a guessing game in which 
players try to guess a target item by 
asking questions about its character¬ 
istics (like "twenty questions"). For 
example, medical students could try 
to guess the disease a simulated pa¬ 
tient had by asking questions about 
symptoms and laboratory test results. 
Geography students could try to 
guess a target country by asking ques¬ 
tions about its climate, economy, and 
so on. 

This technique of using structural 
analogies with old games seems to be 
a powerful way of inventing educa¬ 
tional games in new subject areas. 

Computer Programming—In some 
senses, computer programming is one 
of the best computer games of all. In 
the "computer programming game," 
there are obvious goals and more are 
easily generated. The "player" gets 
frequent performance feedback (feed¬ 
back that is often tantalizingly mis¬ 
leading about the nearness of the 
goal). The game can be played at 
many different difficulty levels, and 
many goal levels are available, both 
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in terms of the finished product 
(whether it works, how fast it works, 
how much space it requires, etc) and 
the process of reaching it (how long it 
takes to program, etc)* Self-esteem 
is crucially involved in this game, and 
occasional emotional or fantasy 
aspects are likely involved in con¬ 
trolling so completely, yet often so in¬ 
effectively, the behavior of this 
response entity* Finally, the process 
of debugging a program is perhaps 
unmatched in its ability to raise ex¬ 
pectations about how the program 
will work, only to have the expecta¬ 


tions surprisingly disappointed* 

Conclusion 

With computer costs decreasing 
dramatically, their spread into homes 
and classrooms appears inevitable* 
But it is not so certain that these new 
educational applications will use the 
unique capabilities of computers to 
make learning more efficient, more 
interesting, and more enjoyable. I 
think the guidelines I have presented 
here can help in creating instructional 
computer programs that fascinate as 
well as educate their users** 
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OLIVETTI DAISY WHEEL 
PRINTERS 

Letter quality print. Quiet performance; 
ideal lor office environment. 

Model 211 (20CPS).$1,660. 

Model 311 (34CPS).2,150* 

Model 811 (80CPS).3,795* 

Bidirectional tractor: ..$150* 

PMMI STOOD Modem..$385. 

Compatible w/telex & Twx. SI to 600 
baud. On board pulse dialer. _ 

HAZELTINE1500 .$ 885, 

1510.... . . *$ 980, 

3520 .$1,210, 

220 volt models, add $100, _ 

IBM 3101 CRT Model 10.. $1,295. 

__ Model 20..$1,495. 

TELEVIDEO CRTs 910. $595. 

912. .,$720* 920.. $775. 950. . $980. 

TEXAS INSTRUMENTS Printers 
TI 810 Basic.$1480. 

EPSON MXS0.$475. 

MXI0Q * * * *.$725* 

RS 232 Interface ..70. 

TELETYPE 

Model4320AAK .$1,140. 

Model 43A5R, 8 level, 1" tape .... $2,595. 

3M SCOTCH®Diskettes In storage box 
5 box minimum, price per box. 

740, 8" single sided, single density . $29*00 

741, 8" single sided, double density $35.50 
743, 8" double sided, double density $45.50 
744-0, 5 V 4 " soft sectored, single sided $28*50 
744-10, 5Vi" soft sectored, single 

sided ..*.$28,50 

TEI MAINFRAMES, S—100 

We are proud to announce that we are 
now a TEI stocking distributor, 10% off 
list price. 

TARBELL 

Double density controller.$435. 

Z80CPU.....395. 

Prices subject to 


IBM PERSONAL COMPUTER 

Here it is at last!! 

Model 5150 (Config 2) * *.$3,045. 

System unit/keyboard, 64KKAM, dual 
5Vi" drives. 

8088, 16 bit microprocessor. 

Monitor and printer interface . , ,335. 

Monochrome monitor.$345* 

Many options and software. 


SEATTLE COMPUTER PROCESSOR 

8086, 16 bit CPU Systems at 8MHZ. 

System 2 W/128RAM.$3,550* 

System 1 w/64KRAM.$2,695. 

15% off boards/20% off software 


COMMUNICATIONS SOFTWARE 

Enables communications from a micro to 
a terminal or to another micro, mini or 
maxi computer. Source code:.$250* 


MICROSOFT 

BASIC-80 {interpretori 
BASIC COMPILER:. . . 
COBOL—80 ... 

FORTRAN-80. 

X-MACRO-86: 
muLISP/muSIMP: . . 


cJujuge ruiffeouf notice 


JOHN D. OWENS 

Associates, Inc. 

SEE OUR AD ON FACING PAGE 


dBASE II 

Brings power of mainframe database 
software to a microcomputer. Manual 

and demo software: .$ 50. 

Complete package with money back guar¬ 
antee: ....$595, 


. $270. 

. $305* 
$560. | 
$380. 

..$275. 

..$190. 


MICROPRO 

WORDSTAR:..$320* 

MAIL MERGE: .$110. 


TWX (TELEX ID SOFTWARE. $350. 

Send/ receive with a microcomputer con¬ 
nected directly to WU line. Eliminate 
paper tape. Messages can be formatted 
w/text editor. 
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System Notes 


The Game of Left/Right 


Truck Smith 
1520 Fairgreen 
Fullerton CA 92633 


One of the more fascinating states of consciousness a 
person can be in is the trance- There are phrase-based 
trances, contemplation trances, and trances based on not 
thinking at all. There are Hindu, Buddhist, and Christian 
trances. Modern science has added two: the TV trance 
and the TV-game trance. 

I first noticed the TV-game trance when the quality of 
my concentration changed while I was playing a game of 
Pong in a bar. Though still intensely aware of the game, I 
became cognizant of my surroundings—friends talking. 



Score 

Box Position 

Background 

Bar Colors 

0-2 

centered 

black only 


3-5 

centered 

black or grey 


6-8 

centered 

black or grey 

change at 6 

9-11 

left or right 

black or grey 


12“ 14 

left or right 

left and right* 

change at 12 

15-17 

left or right 

left and right* 


10-20 

one corner 

left and right* 

change at 18 

21-23 

one corner 

comers + 


24-26 

one comer 

corners + 

change at 24 

27 + 

one corner 

corners 4 " 

change every time 


* Each side of the screen can be either black or grey, independent 
of the other. 

+ Each corner of the screen can independently be either black or 
grey. 

Table 1: Program complications. As the game of Left/Right 
progresses , the box position „ the background color , and the 
bar colors complicate the game. More complications can be 
added by changing the shape of the box or having it move 
across the screen . 


the jukebox playing, a discussion at the bar—yet this 
state did not interfere with the game. 

Since then, I have watched other TV-game players and 
observed a similar phenomenon; the best seem to enter a 
trance where they play but don't pay attention to the 
details of the game. 

Unfortunately, the person who studies this 
phenomenon, either in himself or others, will find that 
TV games come in packages difficult to modify. Since the 
game's parameters cannot be changed, the experimenter 
cannot investigate the experience's limitations. 

Here, I present a computer game that invokes the 
trance-like behavior and is easily modified for further 
study. Best of all, the game is fun to play. Written in 
Apple II Integer BASIC, the game should not be too diffi¬ 
cult to implement on other computers with a minimum of 
equipment. 

The Game 

You sit in front of a color TV set, a push-button switch 
in either hand. On the TV screen is a colored box and two 
colored bars are at the bottom. The bars line the left and 
right sides of the screen. The box and the left bar are the 
same color. You push the button in your left hand and 
score your first point in the game of Left/Right. 

As you play, the background occasionally changes to 
grey. When this happens, you ignore the button for the 
bar whose color matches the box and press the other 
button. The game continues. 

The box begins to appear in different positions on the 

Text continued on page 292 
Tables, figures and listings 
continued on pages 282-290 
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WHY THE MICROSOFT 
RAMCARD MAKES OUR SOFTCARD 





Memory—you never seem to have quite 
enough of it. 

But if you're one of the thousands of Apple 
owners using the SoftCard, there’s an economical 
new way to expand your memory dramatically. 

16 K ON A PLUG-IN CARD. 

Microsoft’s new RAM Card simply 
plugs into your Apple 11;" and adds 16k 
bytes of dependable, buffered 
read/write storage. 


applications like the Peachtree Software account¬ 
ing systems. VisiCalc™ and other Apple software 
packages can take advantage of RAMCard too. 

And RAMCard gives you the extra capacity to 
develop advanced programs of your own, using the 
SoftCard and CP/M. Even with the RAMCard in 
place, you can still access your ROM BASIC 
and monitor routines. 

JOIN THE SOFTCARD 
FAMILY. 


Together with the SoftCard, 
the RAMCard gives you a 56k 
CP/M “ system that's big enough 
to take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Card installed). 

GREAT SOFTWARE: 
YOURS, OURS, OR THEIRS. 

With the RAMCard and 
SoftCard, you can tackle large- 
scale business and scientific 
computing with our COBOL and 
FORTRAN languages. Or greatly 
increase the capability of CP/M 


*ssepff: 




The RAMCard is just the 
latest addition to the SoftCard 
family — a comprehensive sys¬ 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 
ever imagined. 

Your Microsoft dealer has all 
the exciting details. Visit him 
soon, and discover a great idea 
that keeps getting better. 

Microsoft Consumer 
Products, 400108th Ave. N.E., 

Suite 200, Bellevue, WA 98004. 
(206) 454-1315. 

fC-l'di* 1 *!nAMCata ..-,1 Mn.rn^ull Aiif ". II i. ,irn»<'itMmilli.»ilMm>u.(rl 

AMlHe LlJlnpulifi !•< j i&giatoiisll liiuluii.-i'h QlZifeiy. mil Cl*. M ir- d'ttlJilltl’eO 

iPflOBUnrl* p) [fcijiMl ftfcSIH'Fti C,«i|i VivU^l' ■ - 4 |jjmIph~ih nl ft'v.iiriFll SVlwm* l*v 































Our incredible low prices 
just got 2% lower. 

Have a merry computer 

and a happy software. 

Take an additional 2% off our listed prices, until December 24. 


16 K RAM KITS 13.95 

Set 0 I 8 NEC 4116 200 ns 
GUARANTEED ONE FULL YEAR. 

DISKETTES 

ALPHA DISKS® .21.95 


SINGLE SIDED, CERT.DOUBLE DENSITY 
40 TRACKS, WITH HUB-RING, BOX OF 10, 
GUARANTEED ONE FULL YEAR. 

VERBATIM DATALIFE 


MD 525-01,10,16 26.50 

MD 550-01,10.16 44.50 

MD 577-01,10,16 34.80 

MD 577-01.10,16 45.60 

FD 32 OR 34-9000 36.00 

FD 32 OR 34-8000 45.60 

FD 34-4001 48.60 

DISKETTE STORAGE 

5 Vi" PLASTIC LIBRARY CASE 2.50 

8" PLASTIC LIBRARY CASE 3.50 


PLASTIC STORAGE BINDER W/lnserts 9.95 
PROTECTOR 5 'A ” 21.95 

PROTECTORS” 24.95 


INTEGRATED 
COMPUTER SYSTEMS 

NORTHSTAR CALL 

ALTOS. CALL 

ZENITH Z89 CALL 

CALIF. COMPUTER SYSTEMS CALL 
MORROW DESIGNS CALL 
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PRINTERS 


ANADEX DP 9500 1295.00 

ANADEX DP 9501 1295.00 

CENTRONICS 739 765.00 

C-ITOH 25 CPS PARALLEL 1440.00 

C-ITOH 25 CPS SERIAL 1495.00 

C-ITOH 45 CPS PARALLEL 1770.00 

C-ITOH 40 CPS SERIAL 1870.00 

C-ITOH TRACTOR OPTION 195.00 

EPSON MX-80 SCALL 

EPSON MX-80 F/T SCALL 

EPSON MX-100 GRAPH 1C SCALL 

E PSON GRAPH ICS ROM 90.00 

IDS-445G PAPER TIGER 779.00 

IDS-460G PAPER TIGER 945.00 

IDS-560G PAPER TIGER 1195.00 


NECSPINWRITER3510Ser.RO 2195.00 
NEC SPIN WRITER 3530 Par.RO 2195.00 
N EC SPINWRITER 7710 Ser. RO 264 5.00 
NEC SPJNWRITER 7730 Par.RO 2645.00 
NEC SPINWRITER 7700 D Sellum 2795.00 
NEC SPI NWRITER 3500 Sellum 2295.00 


OKI DATA MICROLINE 80 389.00 

OKI DATA MICROLINE 82A 549.00 

OKIDATA MICROLINE 83A 849.00 

OKI DATA MICROLINE 84 1199.00 

OU ME 9/45 2149.00 

MALIBU 200 DUAL MODE 2695.00 


CORVUS 

FOR S-100, APPLE OR TRS-80 
MOD 1,11 

Controller, Case/P.S, Operating System. 

A & T. 

5 Megabytes 3245.00 

10 Megabytes 4645.00 

20 Megabytes 5545.00 

MIRROR BACK-UP 725.00 


APPLE SOFTWARE 


MAGIC WINDOW Word Processor 89.00 

MAGIC WAND 275.00 

WORDSTAR 259.00 

MAI LMERGE(Req. WORDST AR) 90 00 

SPELLSTAR(Req. WORDSTAR) 169.00 

DATASTAR 199,00 

EXPEDITE R 11 Applesoft Compiler 89.00 

PFS: PERSONAL FILING SYSTEM 79.00 

PFS: REPORT GENERATOR 79.00 

ASCI I EXPRESS Termina I Program 59.95 

Z-TERMCP/M® Comm.Software 89.95 

MICROSOFT FORTRAN 165.00 

MICROSOFT COBOL 550 00 

DB MASTER 3.0 179.00 

VISICALC 3.3 169.00 

VISIPLOT 149.00 

VISIDEX 169,00 

CCA DATA BASE MANAGER 99-00 

A-STAT COMP. STATISTICS PKG. 119.00 


APPLE HARDWARE 


VERSA WRITER DIGITIZER 249.00 

ABT APPLE KEYPAD 119.00 

MICROSOFT Z-80 SOFTCARD 299.00 

MICROSOFT RAMCARD 170.00 

VIDEX 80 x 24 VIDEO CARD 299.00 

VIDEX KEYBOARD ENHANCER 99.00 

M&R SUPERTERM 80 X 24 Video Bd. 315.00 
NEC 12" GREEN MONITOR 199.00 

SANYO 12" MONlTOR(B&W) 249.00 

SANYO 12 " MON ITOR(Green) . 269.00 

SANYO 13" COLOR MON ITOR 469.00 


SSM AIO BOARD (INTERFACE)A&T 165.00 
SSM AIO BOARD (INTERFACED IT 135.00 
ZEN ITH 13' ‘ H l-RES.Green MON 139.00 
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MOUNTAIN HARDWARE 


CPfM SOFTWARE 


TRS-80 MOD I HARDWARE 


CPS MULTIFUNCTION BOARD 209.00 

SUPERTALKER SD200 259.00 

ROM PLUS W/KEYBOARD FILTER 179,00 

ROMPLUSW/O KEYBOARD FILTER 130.00 
KEYBOARD FILTER ROM 49.00 

COPYROM . 49,00 

MUSIC SYSTEM 459.00 

ROMWRITER 149,00 

APPLE CLOCK 252.00 

A/D + D/A 299.00 

EXPANSION CHASSIS 625.00 


CALIF. COMPUTER SYSTEMS 

S'100 BOARDS 


2200A MAINFRAME 359.00 

2032A 32K STATIC RAM . 599.00 

2065C 64K DYNAMIC RAM 499.00 

2422 FLOPPY DISK CONT.S CP/M® 339.00 
2710 FOUR SERIAL I/O 249.00 

2718 2 SERIAL/2 PARALLEL I/O 269.00 

2720 FOUR PARALLEL I/O 199.00 

2810 Z-80 CPU 249.00 


APPLE BOARDS 

7710A Asynchronous Ser. Interface 139.00 
7712ASynchronous Ser, Interface 149,00 
7424A CALENDER CLOCK . 99.00 

7728ACENTRONICS Printer Interface99,00 


APPLE GAME SOFTWARE 


COMPUTER QUARTERBACK 32.95 

THE WARP FACTOR 32.95 

CARTELS AND CUTTHROATS 32.95 

TORPEDO FIRE 49.95 

THE SHATTERED ALLIANCE 49 95 

COMPUTER BASEBALL 32.95 

POOL 1.5 . 29.95 

ULTIMA , . 33.95 

RASTER BLASTER .24.95 

FLIGHT SIMULATOR 27.95 

INTERNATIONAL GRAND PRIX 25.95 

COSMO MISSION 24,95 

SARGONI! 28.95 

SHUFFLE BOARD 29.95 

TAWALA’S LAST REDOUBT 24.95 

GALAXY WARS 20.95 

ALIEN RAIN (AKA GALAX IAN) 20,95 

SNOGGLE (REQ. JOYSTICK) 27.95 

ALIEN TYPHOON 20.95 

APPLE PANIC .24.95 

SPACE WARRIOR 20.95 

PHANTOMS FIVE 24.95 


VISTA COMPUTER CO. 

APPLE 40 Tk.Drive A40(163K Bytes) 389.00 
APPLE 80 Tk.Drive A80(326K Bytes) 549.00 
APPLE 160Tk. Dr, A160(652K Bytes) 799.00 
APPLE 80 COLUMN CARD 329.00 

APPLE 8 Inch Disk Drive Controller 549.00 


MICROSOFT BAS ICS0 299.00 

MICROSOFT BASIC COMPILER 319.00 
MICROSOFT FORTRAN-60 369.00 

PEACHTREE SYSTEMS CALL 

MAGIC WANDfRequires CP/M® ) 275.00 

WORDSTAR(Requires CP/M® ) 325.00 

MAILMERGEfRequires WORDSTAR) 110.00 
SPfeLLSTAR(Requires WORDSTAR) 199.00 
CALCSTAR 239.00 

DATASTAR 249.00 

SPELLGUARD 239.0D 


CP/M Is a registered trademark ol Digital Research. 


MODEMS 

NOVATION CAT ACOUSTIC MODEM 145.00 
NOVATION D-CAT Direct Connect 155.00 
NOVATION AUTO-CAT AUTO ANS, 219.00 
NOVATION APPLE-CAT 349,00 

UDS 103 LP DIRECT CONNECT 175.00 
UDS 103 JLP AUTO ANSWER 209.00 
D.C.HAYES MICROMODEM II(Apple)299.00 
D.C.HAYES 100 MODEM(S-100) 325.00 

D.C.HAYES Smart Modem(RS 232) 249,00 
LEXICON LX-11 MODEM 109,00 

SUPPLIES 

AVERY TABULABLES 


1,000 3'/i X 15/16 8.49 

3,000 3Vi X 15/16 14.95 

5,000 3 Vt x 15/16 19,95 


PAPER (Prices F.O.B. S.P.) 


PERCOM DATA SEPARATOR 27.00 

PERCOM DOUBLER II 159.00 

DOUBLE ZAP 11/80 45.95 

TANDON 80 TRACK DISK DRIVE 429.00 

TANDQN 40 TRACK DISK DRIVE 299.00 

LNW DOUBLER W/ DOSPLUS 3.3D 159.00 


TRS-80 SOFTWARE 


NEWDOS/80 2.0 MOO I 139,00 

LAZY WRITER MOD I.125.00 

PROSOFT N EWSCRIPT MOD IJ11 99.00 
SPECIAL DELIVERY MOD 1,111 119.00 

X-TRA SPECIAL DELIVERY MOD 1,111 199,00 
TRACKCESS MOD I 24,95 

OMNITERM SMART TERM. MOD 1,111 89,95 


MICROSOFT BASIC COMP.For Mod 1165.00 

MORROW DESIGNS 

FLOPPY DISK SYSTEMS 

Controller, P.S., Microsoft Basic, 

CP/M* . A&T 

DISCUS 2D(Single Drive—500K) 869,00 

DISCUS 2D(Dual-Drive—1 MEG) 1499.00 
DISCUS 2 + 2(Single Drive—1 MEG)1099.00 
DISCUS 2 + 2(Duai Drive—2 MEG) 1999.00 


HARD DISK SYSTEMS 


Controller, P.S., Microsoft Basic, 

CP/M* , AST 

DISCUS M10(10 Megabytes) 3099.00 

DISCUS M26 (26 Megabytes) 3949,00 


9 Vi X 11 181b. white 3000 Ct. 29.00 We stock a complete line ol computer covers, printer rib- 

14 7/8 x 11 181b. white 3000 Ct. 39.00 tons, print wheels & NEC thimbles—CALL US FOR YOUR 

NEEDS. 

We built a reputation on our prices and your satisfaction. 



We guaranies everything we sell for 30 days If anything is 
wrong, iu$t return the item and we'll make il right And, of 
course, we'll pay the shipping charges. 

We accept Visa and Master Card an all orders COD orders 
accepted up to £300.00. 

Please add £2.00 tor standard UPS shipping and-handling 
on orders under 50 pounds, delivered <n the continental US. 
Cat! us for shipping charges on items that weigh more than 50 
pounds. Foreign, FPO and APQ orders please add 15% for 
shipping. California residents add 6% sates tax. 

The prices quoted are only valid lor stock on hand and air 
prices are subject to change without nolice. 


( 213)7060333 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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System Notes 



Figure 1: Flowchart of the game of Left/Right. More details have been included for the portion of the program that determines 
whether the correct switch has been pushed. Line numbers refer to the program in listing 1, 


6809 SYSTEMS (Q. 6809 SYSTEMS 6809 SYSTEMS <& 6809 SYSTEMS 


Featuring (he GIMIX mainframe with 30 amp C.V. ferro-resonant power supply, fifteen 50 pin and eight 30 pin slot Mother Board: 

2 mi CPU with time of day clock & battery backup, IK RAM, 6840 programmable timer, provisions for 9511A or 9512 For further Information. pricing ana brochures, comae* 

Arithmetic processors, and 4 PROM/ROM/RAM sockets thai can hold up to 32KB of monitor or user software 

VARIETY: you can have 32KB. 58KB. 128KB and up of static RAM, You can use 5" and/or B" disk dnves. single or double /TT\ jF jfjC. 

density, single or double sided, and single or double tracking with GIMIX disk controllers, You have a wide choice of serial or l * * ) ■■ill I 

parallel 1/0 cards. l ffw Company tm datlvmn 

EXPANDABILITY: You can add memory, l/0s, Video or Graphics cards, Arithmetic processors, additional drive capacity, and other Quality Eioctromc products sine* r$75 

hardware now or in the future to this SS5Q bus structured system from GIMIX or ether SS50 bus compatible manufacturers. 1337 WEST 37th PLACE, CHICAGO, IL 80609 
SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S OS-9 operating systems A wide (312) 927‘S510 * TWX 910*221-4GSS 
variety of software and languages is available for these systems. 

QUALITY: All boards are assembled, burned in, and lesied and feature GOLD PLATED BUS CONNECTORS. Only top quality com¬ 
ponents are used and all boards are fully buffered for maximum system expansion. All boards come complete with bus connectors 
and all necessary instruction and documentation. Fie* and Uniflex 3m trademarks of Technical Systems 

BIMIX designs, manufactures and tests, in-house, their complete line ol products. Complete systems are available to fit your consults ms me. GS9 is a trademark of Micrmare Inc See 
needs. Please contact the factory if you have any special requirements. ads for other G * MtK cwnpatiWe soitware. 


GIMIX “ and GHOST" ars registered Irademarks 
Ol GIMIX Inc 


For GIMIX compatible software see Technical Systems Consultants ad page 193 
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Tough Ford vans offer payloads 
up to 2V2 tons... And Ford vans 
have out-front design, generous 
move-around room body-on- 
frame construction and 
exclusive Twin-I-Beam front 
suspension. More Ford vans are 
on the road today than any 
other make!* Ask your Ford 
Dealer about Ford’s Extended 
Service Plan. 


EXCELLENT 
VAN MILEAGE 


ESTIMATED 

RANGE 


ESI EPA 
HVW” ESI 

MPG" 

Std 491(300 00) 
Six with optional 
overdrive trans 


ESI ESI 

HWY MILB** 

MILES** 

Std. 22.1-gal tank plus 
optional 18-gal. aux. tank 
on 138 wb. Total 4Q.1 gal 


**Compare these estimates with others. Your 
mileage and range may differ depending on 
speed, distance and weather. Actual highway 
mileage and range will probably be less than 
estimated, California estimates lower, Range 
superiority due to larger gas tank size rather 
than better fuel economy. 

*8ased on R. L Polk & Co. cumulative 
registrations as of July, 1980. 


Big cargo space, 

wfm Ford's engine-forward 
design and big payloads, 
up to 5005 lbs. 


FORD ECONOLINE 


FORD DIVISION 









MU stocks ’em all 
for faster delivery. 


Aik about our “ QEQ "diKOuntt. 
VISA and MutarCard ordan accepted. 

MTI 

VIDEO TERMINALS Pnw 

VT10Q DECfeop** ttH ^.__£ 1535 

Vtl32DEC?copo... 1995 

ADM 3A (At mb terminal}.. 596 

ADM 5 {dumb with visual attribute.} . 645 

ADM 31 ftwa peg ts buffer}._ 1095 

ADM 32 (ergonomic ADM 31). 

ADM 42 [eight page buffer avail.)_* 

Tl 340 I two page buffer 1 r . ITTT1 1735 

T[ "Insight Series 10" personal term. .. 695 

Hazel line EjtBcutive 80 Modal 20 ...... 1495 

Haze Itin a 5 xeeutive 80 Model 30 ...... 1715 

1410 [Hazeltjne dumb terminal} $25 

1420 (dumb terminals} .... S95 

1421 {Consul 560 & ADM 3A comp.) , a50 

1500 (dumb terminal} „ r 1045 
1610 [buffered} ... 1145 

. 1395 

1250 


1520 (buffered, printer port] . 

1552 (VT52 compatible}. 

Hoaettine Ejprit. 


GRAPHICS TERMINALS 

VT100 with graphics pkp. . 3250 

VT 125 {D EC graphic!). 3280 

ADM 3A with graphics pkg,_ 1735 

ADM 5 with graphics pkg. „ Tr , T *,„.* + _ +T * 1845 

300 BAUD TELEPRINTERS 

LA 34-DA DECwriter IV .. 995 

LA 34-A A OECwnter IV .. 1095 

LA30 DECwritar || .... 1095 

Tele type 4310 A AG____ 1045 

Teletype 4320AAK _____„ 1195 

□iablo 630 RO ... 2295 

Diablo 1646 KSR . 2775 

Diablo 1650 KSH.. 2835 

Tl 743 {portable} .. 1190 

Tl 745 [port/built-in coupler] .1485 

Tl 7$3 (port/buhbJo memory) ....._ 2545 

Tl 765 (pcurt/butjtoie/b.i. coupler}. 2595 

Tl "Insight Series 10/1" pert. term.... 635 

SOO BAUD TELEPRINTERS 


Epson MX-80 ... 

Tl 625 KSR impact.. 
Tl 625 KSR phg. .. 


Tl 640 RG impact „ 

Tl @40 K$ft impact 
Tl 840 KSR pkg..... 

1200 BAUD TELEPRINTERS 
Epson MK-100 . 


645 

1570 

1735 

695 

1145 

1635 


LA 120 R A {receive only} 

LA 120 AA {forms package} ..... 
T| 783 [portable} . 


Tl 765 (port/built-in croupier) ,, 
Tl 787 [pori/imernal modem) , 
Tl 810 RG impact 

TISIOROpkg. .... 

Tl 620 RQ impact 
Tl 620 RO pkgL . 


Tl 020 KSR impact 


Tl 820 KSR pkg. 

Lear Siagter 310 bBHIilic . 


2095 

2295 

1645 

2270 

2595 

1645 

1795 

1850 

202S 

2025 

2195 

1945 


2400 BAUD 

Dataproducts M200 {2400 baud). 2910 

DATAPRODUCTS LINE PRINTERS 

0300 {300 LPM band! ._ 5260 

B6Q0 {600 LPM band)........ 6776 

6900 (900 LPM band) ............... 10220 

0P1500 [1500 LPM bend).... 19700 

2230 (300 LPM drum) 8148 

2260 [600 LPM drum) . . . 9979 

2230 (900 LPM drum) ... 13098 

ACOUSTIC COUPLERS 

A/J A 242-A 000 baud qrig) ... 

A/J 247 (300 baud orig] 

A/J 1234 [Vadtc compatible) 

Vaded VA 3413 (300/1200 or»g} _ 

Vadhc VA 3434 (1200 baud orig) 

MODEMS 

GDC 103A3 (300 baud Beil) . 


242 

315 

795 

845 

845 


810 

825 

235 

885 

770 


GOC 202S/T (1200 baud Bell) __ 

GDC 212-A 000/1200 baud Bald). 

A/J 1256 (Vadtc comp at i blel 
VA 103 ( 300 baud medemphone) .... 

VA 3451 (arig/enH triple modem] . 

VA 3466 <1200baud nrfa/kna| 

CASSETTE STORAGE SYSTEMS 

Techtran 616 [vtort/f □reward') . 1050 

Techtnn 817 (itone/for/ipeed up). 1295 

Tachtran 818 (tdJti ng} 170S 

Tech Iran 822 (duel I ................ 2295 

FLOPPY DISK SYSTEMS 

Tech iren 950 (itore/forward) 1395 

Tichtren 951 (editing)___._1935 

*PleeetoaJI for quota 




Distributors, New York_, New Jersey and Ohio. 
New York: 

516/482-3500,212/895-7177,518/449-5959 
Outside N. 800/645-8016 

New Jersey 201/227-5552 
^ Ohio: 216/464-6688 _ 
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Case 

Switch 

Pressed 

Background 

Switch 

Hand 

Matching 
Bar Side 

Response is 

1 

0 

G(black) 

O(left) 

0<left) 

correct 

2 

0 

0 

0 

1 (right) 

wrong 

3 

0 

0 

1{ right) 

0 

wrong 

4 

0 

0 

1 

1 

correct 

5 

0 

5(grey) 

0 

0 

wrong 

6 

0 

5 

0 

1 

correct 

7 

0 

5 

1 

0 

correct 

8 

0 

5 

1 

1 

wrong 

9 

1 

0 

0 

0 

wrong 

10 

1 

0 

0 

1 

correct 

11 

1 

0 

1 

0 

correct 

12 

1 

0 

1 

1 

wrong 

13 

1 

5 

0 

0 

correct 

14 

1 

5 

0 

1 

wrong 

15 

1 

5 

1 

0 

wrong 

16 

1 

5 

1 

1 

correct 


ff switch 0 is pressed, use: BG{KPG5)^0 AND Lfl = LSW 

OR 

BG(KPOS)*0 AND LR*LSW 

If switch 1 is pressed, use: BG(KPOS) = 0 AND LR* LSW 

OR 

BG(KPOS)*0 AND LR- LSW 

Table 2: Truth table for the logic behind the BASIC expressions in lines 2680 and 
2710 of listing 1. For example, if switch 0 is pressed when in the right hand, and 
background is grey (meaning use the opposite hand), and the matching bar is on the 
left (case 7), then this is the correct response. 


Listing I: The game of Left/Right. The program consists primarily of two nested 
loops; line 1900 marks the beginning of a new game, while line 2000 is the start of a 
new play, The program is written in Apple II Integer BASIC and should not be too 
difficult to implement on other machines. See table 3 for definitions of some of the 
BASIC commands peculiar to the Apple. 

REM- 

REM LEFT/RIGHT 
REM TRUCK SMITH 3'9^38 
REM 
REM 
DIM 
CC 1 

c< 2 : 

e<3>=4 
£X 4 >=9 
C<5>=13 
C< 6 >=3 
C<7>=15 

e<s>=ii 

SH8=-16237 
SHI=-16286 
TIME=500 
Hs=a 

REM- 

REM PRINT INSTRUCTIONS -1730 
TEXT 


93U 

331 

992 

939 

1000 

1010 

102U 

1038 

1040 

1850 

1869 

1078 

1838 

1090 

1100 

111® 

1120 

1138 

1439 

1498 

1580 

1510 

1528 

1538 



CRLL -336 
TAB 15 
PRINT "LEFT 


-RIGHT 


Ltsfing 1 continued oh page 280 









































































If test prices anywhere 

Now a Toll-Free“800” 


COMPUTERS 

m 

NORTHSTAR 


TERMINALS 

TeleVideo 


PRINTERS 

m 

CENTRONICS 



HORIZON II 

HRZ-2-32DD,List $3695 .CALL 

HRZ-2-64DD, List $4195. 

HRZ-2-Q32, List $3995. 

HRZ-2Q64, List $4496. 

NEW . . .NORTH STAR ADVANTAGE. CALL 

DYNABYTE 

List.Less 30% 

ALTOS 

PLEASE CALL FOR PRICES 



SUPERBRAIN 

By INTERTEC 


64K DO.$2696 

64K QO.$2995 

DSS-10MEG.$3195 

INTERTUBE.$725 

Emulator.$725 


CROMEMCO 

CS2, List $4695.OUR PRICE $3549 

CS3, List $7995.OUR PRICE $6349 



data 

systems 

Z-89..,. List 

$2895 

OUR PRICE 

$2139 


Intersystems.. CALL FOR PRICES 



Televideo 910. $579 

912C.$659 

920C.$729 

950. $945 


SOROC 



Soroc IQ120.$689 

IQ130.$579 

IQ135.$719 

IQ135 w/g.$789 

IQ140.$1049 


HAZELTINE 


1420. 

1500. 

1510. 

HAZELTINE ESPIR/T 


CALL 

$788 

CALL 


ZENITH Z19 $719 


Most items m stock to immediate dekwy factory sealed cartons, 
w/Pull laclwy warranty NYS resident add appropriate yrfes ten 
Prices do no! include shippm®. VISA and Waster Charge 2% 
C.0.0 orders require 25% deposit Prices subject to ctonjje without 
notice 


739-1.$749 

739-3.$799 

704-11 parallel.$1569 

709-9.$1519 


Tl 810 



810 Basic .. $1289 

810 Full Option.$1599 

820 RO Basic.$1545 

820 KSR Basic.$1739 


NEC 7510. $2395 

7530. $2395 


Diablo 630.$2049 


PaperTiger 445G.$739 

460.$799 

460G. $839 

560G.$1099 

Epson.CALL FOR PRICES 


DISK SYSTEMS 

m 

MORROW 



Discus 2D. $849 

Dual Discus 2D. $1389 

2 + 2.$1199 

M-26.$3599 

M-IO. ..$2999 


COMPUTERS WHOLESALE 



Circle 95 on inquiry card. 


P.O. Box 144 Camillus, N.Y. 13031 



In N.Y. call 315-472-2582 











































































SORT 

EASIER 

QUICKER 

BETTER 

WITH 

MAGSORT 

Now there is MAGSORT. the first full 
featured Sort/Seiect/Merge program spe¬ 
cifically designed to take the pain out 
of sorting 

EASIER 

Interfacing MAGSORT to your CBASIC, 
Microsoft BASIC. Pascal/MT+, PL/l-80. or 
Fortran-80 programs is a snap Two simple 
statements do it ail No dedicated memory, 
relocation or special interfacing is required 
- not even in CBASiC 

And running MAGSORT stand alone is 
just as simple The easy-to-use utility pro¬ 
gram asks all the questions so you don't 
have to remember a dictionary full 
of commands, 

QUICKER 

MAGSORT is written in 8080/Z80 
assembler and uses a unique proprietary 
technique that allows the entire user mem 
ory space to be utilized for buffering This 
provides the fastest possible sorting and 
optimizes MAGSORT for large files 

BETTER 

MAGSORT is better than super! its 
unmatched features make it the sort for 
today's sophisticated systems 

At $250, MAGSORT may cost a little 
more than some other sorts, but it quickly 
pays for itself with convenience, speed 
and versatility And, like all MAG software 
products, MAGSORT includes our free one 
year support service. 

IruiME) 


Micro Applications Group Dept 101 
20201 Sherman Way. Suite 205 
Canoga Park, CA 91306 

Please send more information about 
MAGSORT today, □ 

I would like to know more about your 
other programs too, □ 

Name____Title_ 

Address __ 

City ^_State_Zip_ 

CBASIC ii tt ur CiHtipiisr System* Pasr.itWMT-' m a 

imdemailt ur Mf Microsystems Pt/i-eg ij a trademark o! 
digital Research Fortran-00 1 % a Iradcrtiark or M urns nil 


System Notes 


1548 PRINT 

1558 PRINi "THE OBJECT OF THIS SAME IS TO SEE IF" 
1568 PRINT "VOU KNOW V0LSR LEFT FROM V0UR RIGHT." 

1578 PRINT 

1539 PRINT "THE COMPUTER WILL DRAW A COLORED BOX" 
1590 PRIWT "AND, AT THE BOTTOM OF THE SCREEN, TWO" 
iS80 PRINT "COLORED BARS. VOU MUST DETERMINE" 

1610 PRINT "WHETHER THE LEFT OR RIGHT KANO BAR" 

1628 PRINT "HATCHES THE BOX'S COLOR AND PUSH THE" 
1830 PRINT "CORRESPONDING BUTTON. HQWEUER, IF THE" 
1640 PRINT "BACKGROUND AROUND THE BOX IS GREV, VOU" 
1S50 PRINT "MUST PUSH THE OTHER BUTTON." 

I860 PRINT 

1670 PRINT "THE ROUND CONTINUES UNTIL VOU MAKE A" 
1880 PRINT "MISTAKE OR THE TIMER RUNS OUT." 

1698 PRINT 

1700 PRINT "THE TIMER STARTS AT 500. IT DOES NOT" 
1718 PRINT "RUN HHILE THE COMPUTER IS DRAWING." 

1728 PRINT 
1738 PRINT 

1839 REM - 

1300 REM INITIALIZE FOR NEW PLAVER -1997 
1910 30=0 
1915 TAB 10 

1920 PRINT "WHEN VOU ARE REAOV" 

1930 PRINT "PRESS THE BUTTON IN VDUR LEFT HAND" 

1940 IF PEEK <SH0»127 THEN 1970 

1958 IF PEEK (SW1»127 THEN 1990 

I960 GOTO 1940 

1978 LSH=0 

1988 GOTO 1995 

1990 LSH=1 

1995 GR 

1996 CALL -936 

1997 T=TIME 

1999 REM - 

2080 REM CHOOSE MATCHING COLOR -2010 
2010 LR= RND <2> 

2019 REM - 

2820 REM CHOOSE POSITION -2070 
2030 HP0S= RND <2) 

2040 X=5+HPOS*20 
2050 UPGS= RND <2 j 
2060 V=1+UP0S*19 
2070 KP0S=HPQS*2+UP0S+1 

2079 REM - 

2080 REM CHOOSE BACKGROUND -2110 
2890 FOR 1=1 TO 4 

2100 66< I >= RNO (2 >*5 

2110 NEXT I 

2111 REM - 

2112 REM CHOOSE COLOR PAIR -2114 
2114 LC= RND <7H1 

2119 REM - 

2128 REM SIMPLIFV -2330 
2130 IF SC>26 THEN 2340 

2139 REM - 

2140 REM SIMPLIFV COLOR -2160 

2158 IF SC HOD 6=0 THEN LK= RND C3>*2+1 

Listing 1 continued on page 290 
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MDBS, Incorporated 





ctrisiattriceAs 



a new generation 
in data base 
management technology 

not limited not limited not limited 

to relational, tabular, to hierarchical structures to CODASYL network 

flat-file structures structures 


The structures above are mere subsets of the capabilities of MDBS III. 

Far beyond these, MDBS III provides valuable innovations available in no other system! 

Unprecedented POWER! FLEXIBILITY! PORTABILITY! 

For serious application development, MDBS Jll offers major advantages in these seven key areas: 


Extraordinary data structuring 

Unmatched flexibility for relating records to 
each other with ease. 

Automatic data compression where desired. 
Up to 255 record types per schema. 

High-level query language 

Automatically generates desired report or 
data file with a single statement. 

Language is English-like ( non-procedural f 
and has report writing capabilities. 

Extensive performance control 

Gives application designer extensive 
control over record placement...includes 
automatic clustering and CALC features. 

For highest performance, a streamtined 
DML.. .over 20 host language interfaces 
available. 

All processing is data-d id ionary driver?. 

Data security and integrity 

User passwords and optional data 
encryption. 

Comprehensive access code facility for 
automatic security enforcement. 

Automatic range checking^ 


Setting standards of excellence for data base 
software.worldwide, 

JVlicrc 
Data Hose 
Systems, f nc. 

BOX 248 

Lafayette, Indiana 47902 
317-448-1616/TWX 810-342-18B1 

Dealer/distributor/OEM inquiries invited. 



Available for Minis and Micros 

Availability for numerous 8 and f 6-bit 
micros T as well as for minis, provides 
standardized approach to data handling. 

Allows extensive portability of application 
systems.. .from the Z-80 to the PDP-11. 

True multi-user capabilities 

Supports multiple concurrent users of the 
same data base. 

Supports both active and passive locking. 

Automatic transaction logging 

Automatically logs ail transactions after last 
back-up. 

Selective restoration of data base in event of a 
crash. 

Allows surveillance of user activities. 


For the full story about the finest 
application development tool existing 
in the mini-micro world. call, write, 
or TWX us today! 


□ Yes. please send rne a copy of the MDBS Ilk brochure. 

□ Please send me the complete MDBS II manual set including 
manuals for MDBS III. RTL. QRS. and DMU plus tutorial 
materials. Check tor $85 00 enclosed, (Indiana residents please 
add $3.40 for Indiana tax.) 

Nam© ___- Title ____ 

(Please print) 

Company _- 

Address _______ 


(State) (Zip) 

Phone _ ____— --— 

MAIL TO: Micro Data Base Systems, Inc, 
P.O, Box 248-B 
Lafayette, IN 47902 


Circle 255 on Inquiry card. 
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Inversions: A Catalog of 
Calligraphic Cartwheels 

by Scott Kirn 

I Llusion, * *. cal I Igra p hy. * .'visua I 
magic - Scott Kim's new book 
delights the eye and enchants 
the mind. Filled with intriguing 
designs, words that read the 
same right side up and upside 
down, words within words, and 
unexpected symmetries, these 
compositions create a fresh way 
to look at the beauty of alpha¬ 
bets, mathematics and design. 

ISBN 047-034546-5 
128 pages; softcover 

8.95 


• Volume II includes least 
squares approximation, special 
polynomial functions, approxi¬ 
mating techniques, optimization, 
roots of functions, interpolation, 
differentiation, and integration. 

Volume / 

ISBN 0-07454201-5 
336 pages; hardcover 

19.95 

Volume 11 

ISBN 0-07454202-3 
800 pages; hardcover 

23.95 


Threaded Interpretive 
Languages 


Microcomputer 

Structures 

Digital electronics, logic design 
and computer architecture 

by Henry D'Angelo 

Microcomputer Structures 
introduces computer users with 
little or no background in digital 
hardware to the basic structures 
used in microcomputer design 
and interfacing. As a resource 
and textbook, this book will as¬ 
sist programmers and system 
analysts, engineers and scien¬ 
tists, managers and students. In¬ 
structor's Manual is also 
available. 


Build Your Own Z80 
Computer 

Design Guidelines and 
Application Notes 

by Steve Ciarcia 

For the engineer, computer 
technician, student, and anyone 
interested in building a com- 
puter rather than buying one, 
this practical guide shows bow to 
build a working computer based 
on the Zilog Z80 microprocessor. 
Each computer subsystem is ful¬ 
ly explained and supported by 
proven design and testing in/or- 
m a lion. 

ISBN 047410962-1 


Digital Harmony 

On the Complementary of 
Music and Visual Art 

by John Whitney 

Here we have a major new work 
that explores a special union of 
music and computer graphics 
and defines a new frontier be¬ 
tween sight and sound, integral 
ing the two to create a new art 
form. Digital Harmony lays 
the foundation for an audio¬ 
visual art made possible by com¬ 
puters. It is a must for all those 
interested in art, musk, video, 
film, computers, education, arti¬ 
ficial intelligence, psychology, 
and futurology. 

ISBN 07-070015-X 
240 pages ; hardcover 

21.95 


BASIC Scientific 
Subroutines, Vols. 1 
and I! 

Valuable programs for 
professional and hobbyist 

by Fred R. Ruckdeschel 

Designed for the engineer, scien¬ 
tist, experimenter, and student, 
this series presents a complete 
scientific subroutine package fea¬ 
turing routines written in both 
standard Microsoft and North 
Star BASIC. 

* Volume I covers plotting, com¬ 
plex variables, vector and matrix 
operation, random number gen¬ 
eration. and series approxima 
lions. 


How to implement FORTH on 
your Z80 

by Ronald Loeliger 

This book develops an interac¬ 
tive, extensible language with 
specific routines for the Zilog 
Z8Q microprocessor. With the 
core interpreter, assembler, and 
data type defining words covered 
in (he text, it is possible to de¬ 
sign and implement programs 
for almost any application and 
equivalent routines for different 
processors. 

ISBN Q47 Q38360-X 
272 pages; hardcover 

18.95 


The Brains of Men and 
Machines 

Human models for computer 
design 

by Ernest W. Kent 

In this rare book, the ever-in¬ 
creasing relationship between 
man and machine is freshly ex¬ 
amined - a relationship, Kent 
concludes, that is being restudied 
in the light of man's own neurfr 
logical self-image. The Brains 
of Men and Machines "dis¬ 
sects" the brain 1o provide new 
insights into computer design 
and artificial intelligence, 

ISBN 047-0341234 
304 pages; hardcover 

15.95 


ISBN 047415294-2 
394 pages; hardcover 

18.95 

Instructor's Manual 
ISBN 0-07-015298-5 
101 pages; sof(cover 

8.95 


Ciarcia's Circuit Cellar, 
Vols, I and II 

Practial uses for home 
compu ter$ 

by Steve Ciarcia 

Imaginative and practical, 
Ciarcia 's Circuit Cellar in 
two volumes details a variety of 
microcomputer projects. You'll 
find them to be a collection of 
the best articles from the popu 
Jar series in BYTE magazine. 

• Volume 1 includes D/A conver¬ 
sion, programming EPROMs, AC 
remote controlled appliances, 
digitized speech, touch input 
video display. 

■ Volume II covers projects such 
as building a computer-con- 
trolled home security system, 
computerizing appliances, trans¬ 
mitting digital information over 
a beam of light, input/oulpul ex¬ 
pansion for the TRS-80. 

Volume I 

ISBN 0-0 7-0 J 0960-5 
125 pages; softcover 

8.00 

Volume II 

ISBN 047410963-X 
224 pages; so ftcover 

12.95 


330 pages; softcover 

15.95 


Beyond Games: Systems 
Software for Your 6502 
Personal Computer 

Creating programs for the 
Apple, Atari, Challenger and 
PET computers 

by Kenneth Skier 

At last, a complete programming 
guidebook. A self-contained 
course in structured program¬ 
ming and top-down design, this 
book presents a powerful set of 
tools for building an extended 
monitor, disassembler, hexadeci¬ 
mal dump routine and text 
editor programs. 

ISBN 047457860-5 
440 pages; softcover 

14,95 


Beginner's Guide for 
the UCSD Pascal 
System 

The most popular Pascal ver¬ 
sion explained by its creator 

by Kenneth L. Bowles 

Written by the originator of the 
UCSD Pascal System, this Infor¬ 
mative book is an orientation 
guide to the System. For the 
novice, this book steps through 
the System, bringing the user to 
a sophisticated level of expertise. 
Once familiar with the System, 
the reader will find the Guide an 
invaluable reference tool for 
creating advanced applications. 

ISBN 047 006745-7 
204 pages; softcover 

11.95 


Circle 469 on inquiry card. 


Name * Title Price Quantity Amount 


Address 


City State Zip 


Check Amount 

Enclosed _ 

Bill Visa/MasterCard Number 


Expiration 

Dale 


KlflMane BOOKS 70 MAIN STREET PETERBOROUGH, N.H. 03458 



Add 75« per book to cover shipping costs: 

StsS To,al 

ORDER TOLL FREE 800/258-5430 IIMR 


tz 











































MODEMS 

Alt Modems connect to any 
RS232 Computer or Terminal! 

1200 Baud and 300 Baud-Bell 212A 
Style. Penril 300/1200 .$779 

Originate/answer/auto-answer Full duplex. 

RS232 Ptione line connection via standard 
phone jack 1 yr warranty. 

Auto-dial option ..$350 

300 Baud Phone Link .. $179 

Or i ginate/a ns wer. Sleek, tow p rot Me. IS ozs. Half/ 
lull duplex Self lest. RS232 Light displays for 
On Carrier Test, Send & Receive Data 1 yr 
warranty 

300 Baud. USR-330D.$339 

Originate/answer/auto-answer. Phone line 
connection via standard jack. 1 yr warranty 

300 Baud. USR-330A.$399 

Same as USR-330D PLUS Auto-Dial Call lor 
quote and technical information on higher 
speed modems and miltipiexors 

Printing Terminals 

The new generation of printing terminals 
from General Electric. 

30/60CPS.GETerminet2030 .... $929 
110/300/60/1200 Baud User selectable lines 
per inch and chars per inch True descenders 
and underlining Up to 217 cols per line. Top of 
lorm, vert, and hor tabs. Friction feed sld.. 

(ractor feed opl Answerback 1 yr warraniyon 
parts Halionwide servicing Extremely com 
pact 15 in. paper. Only 22 lbs Bui It in text editor 
with 16k text editor optional. SUPERIOR TO DEC 


LA34AA ai lower cost 

120/150 CPS. 

GETerminet 2120.$1,699 

Housed in same compact package as (he 2030 
with all the features of (he 2030 PLUS 150 char 
per sec print rale 

Letter Quality. NEC 7720 

KSR with keyboard ...$2,695 


55 CPS RS232 and Centronics parallel Inter 
changeable print thimbles for a wide variety ol 
perfect letter quality oulpul 

CRTs 

Televideo (Lear Seigler, Hazeltine 


and ADDS equivalent) . .$564 

2 A x 00 RS232 Numeric keypad Non-glare 
screen Printer Pori Function keys 

Televideo 950. . $959 


Green. Non-glare screen RS232 Detachable 
keyboard. Advanced editing wilh wraparound 
Smooth scrolling 15 baud rates. Protected 
fields Underlining. Spin screen Fully program¬ 
mable function keys 15 graphics characters. 
Self test 25th status line Buffered printer port 
14 x 10 high resolution character display tilla¬ 
ble screen Nationwide service from General 
Electric 

Televideo 912C .. $759 

Tefevideo 920C.. . .$792 
Visual Technology-Visual 100 
(DEC VTIOO Emulator) . $1,399 

All the features of the DEC VTIOO INCLUDING 
Advanced Video Features and Non-glare 
screen 

Printers 

OKIDATA Mircroline 82A. 120 CPS. 
80/132 Columns per line.SS29 

Userselectablechar Sizes Top-ol-lormbi-d irec- 
lional Short line seeking print lechmques for 
greater throughput RS232&Cen Ironies parrel tel 

inlprf£r£< 

Letter Quality, NEC 7710 RQ . $2,395 

Same features as Ihe 7720KSR listed above but 
without keyboard. 

RO. ..$1,499 


System Notes 


2180 LC=LK 

2169 REM - 

2170 REM SIMPLIFV POSITION -2190 
2130 IF SCC18 THEN Y=9 

2190 IF SCO THEN X=15 

2199 REM - 

2200 REM SIMPLIFV BACKGROUND -2330 
2210 IF 302 THEN 2260 

2220 FOR 1=1 TO 4 

2230 BG<I>=S 

2240 NEXT I 

2250 GOTO 2340 

2260 IF SOU THEN 2310 

2270 FOR 1=2 TO 4 

2280 BGCI )=BGC1) 

2290 NEXT I 

2380 GOTO 2340 

2310 IF 6020 THEN 2340 

2320 BGC 2 )=BGC1> 

2330 BGC 4 )=66C3) 

2339 REM - 

2340 REM DRAW SCREEN -2550 

2350 REM DRAW BACKGROUND -2450 

2366 FOR 1=0 TO 19 

2370 COLOR=BG<1) 

2380 ULIN 0,18 RT 19-1 
2390 COLOR=BGC 2 ') 

2400 ULIN 19,37 RT 19-1 
2410 COLQR=BGC 3 > 

2420 ULIN 0,18 RT 20+1 
2430 CQLOR=BG(4 > 

2440 ULIN 19,37 RT 20+1 
2450 NEXT I 

2459 REM - 

2460 REM DRRW BARS -2500 
2470 COLOR=CCLC> 

2480 HLIM 5,16 RT 39 
2490 COLOR=CC LC+1> 

2500 MLIN 25,36 RT 39 

2509 REM - 

2510 REM DRRW BOX -2550 
2520 COLOR=CC LC+LR) 

£530 FOR 1=0 TO 16 

2540 HLIN X,X+U RT V+I 
2550 NEXT I 

2559 REM - 

2560 REM WRIT -2660 
2560 UTfiB 22 

2590 TAB 30 
2600 PRINT Ti" " 

2610 IF PEEK CSH0O127 THEN 2670 
2620 IF PEEK C3H1»127 THEN 2700 
2630 T=T-1 

2640 IF T>0 THEN 2560 

2650 PRINT "THE CLOCK RAN OUT" 

2bS0 GOTO 2740 

2669 REM - 

£870 REM SWITCH 0 -2690 

listing 1 continued on page 292 
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CQIYIPLTTRQNICS s 

EVERYTHING FOR YOUR TRS-SO* • ATARI* • APPLE* • PET* 

* TIES- BO is a trademark of the Radio Shark Division ot Tandy Corp. - ■ATARI is a trademark of Atari Inc. - ’Apple is a trademark of Apple Carp - 'Pel h a trademark ol Commodore 

BUSINESS PAC 100 


* « s «d within 24 Hours 

Software 


100 Ready-To-Run 
Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 110 Page Users Manual 5 Cassettes (Or Diskettes) 

Inventoiy Control.....Payroll.....Bookkeeping System.Stock Calculations. 

Checkbook Maintenance....Accounts Receivable....Accounts Payable..... 


SINESS 100 PROGRAM LIST 


1 RGLE7B Interest Apportionment by Rule d the 70 s 

2 ANNtll Annuity computation program 

3 DATE Time between dates 

4 DAYYEAR Day of year a particular date falls on 

5 LEASEJNT Interest rate on lease 

6 BREAKEVN Breakeven analysis 

7 DEPRSL Straightiine depreciation 

8 DEPR5Y Sunn of the digits depreciation 

9 DEPRDB Declining balance depredation 

10 DEPRDDB Double declining balance depreciation 

11 TAXDEP Cash flow vs depreciation tables 

12 CHECK2 Punts NEBS checks along with daily register 

13 CHECKBKl Checkbook maintenance program 

14 MORTGAGE/A Mortgage amortization table 

15 MULTMON Computes time needed for money to double, triple, 

16 SALVAGE Determines salvage value of an investment 

17 RRVARIN Rate of return on investment with variable inflows 

16 RRCONST Rale of return on investment with constant inflows 

19 EFFECT Effective interest, rate of a loan 

20 FVAL Future value of an investment (compound interest) 

21 PVAL Present value of a future amount 

22 LOAN PAY Amount of payment on a loan 

23 REG WITH Equal withdrawals from investment to leave 0 over 

24 SLMPDISK Simple discount analysis 

25 DATEVAL Equivalent E» nonequivalent dated values for obfig 

26 ANNLIDEF Present value of deferred annuities 

27 MARKUP % Markup analysis for items 

28 SJNKFGND Sinking fund amortization program 

29 BQNDVAL Value of a bond 

30 DEPLETE Depletion analysis 

31 BLACKSH Black Schotes options analysis 

32 STOCVAL1 Expected return on stock via discounts dividends 

33 WARVAL Value of a warrant 

34 BONDVAL2 Value of a bond 

35 EPSEST Estimate of future earnings per share for company 

36 BETAALPH Computes alpha and beta variables for stock 

37 SHARPE I Portfolio selection modeH.e. what stocks to hold 

38 G REWRITE Option writing computations 

39 RTVAL Value of a right 

40 EXPVAL Expected value analysis 

41 BAYES Bayesian decisions 

42 VALPRINF Value of perfect information 

43 VALADINF Value of additional information 

44 UTILITY Derives utility function 

45 SIMPLEX Linear programming solution by simplex method 

46 TRANS Transportation method for linear programming 

47 EGG Economic order quantity inventory model 

48 QUEUE 1 Single server queueing (watting line} model 

49 CVP Cost-voiume-profrt analysis 

50 CONDPROF Conditional profit tables 

51 OPTLOSS Opportunity loss tables 

52 FQCIOQ Fixed quantity economic order quantity model 

NAME DESCRIPTION 

53 FQEGWSH As above but with shortages permitted 

54 FQEOQPB As above but with quantity price breaks 

55 QGEUECB Cost benefit waiting line analysis 

56 NCFANAL Net cashflow analysis for simple investment 

57 PROFIND Profitability index of a project 

58 CAPI Cap. Asset Pr , Model analysis of project 

Gif/rip 177 nn Inniiirv rarrl 


59 WACC Weighted average cost of capital 

60 CQMPBAL True rate on Joan with compensating bsf. required 

61 DISCBAL True rate on discounted loan 

62 MERGANAL Merger analysis computations 

63 FIN RAT Financial ratios for a firm 

64 NFV Net present value erf project 

65 PRINDLAS Laspeyres price index 

66 PRINDPA Paasche price index 

67 SEASIND Constructs seasonal quantity indices for company 

68 T1METR Time series analysis linear trend 

69 TIMEMOV Time series analysis moving average trend 

70 FUPRENF Future price estimation with inflation 

71 MAILPAC Mailing list system 

72 LETWRT Letter writing system-links with MAllJPAC 

73 SORTS Sorts list ol names 

74 LABEL! Shipping label maker 

75 LABEL? Name label maker 

76 BUSBUD DOME business bookkeeping system 

77 TIMECLCK Computes weeks total hours from timedock info. 

78 ACCTPAY In memory accounts payable system-storage permitted 

79 INVOICE Generate invoice on screen and prim ori printer 

80 INVENTS In memory inventory control system 

81 TELDIR Computerized telephone directory 

82 TIMLISAN Time use analysis 

83 ASSIGN Use of assignment algorithm for optimal job assign. 

84 ACCTREC in memory accounts receivable system-storage ok 

65 TERMSPAY Compares 3 methods of repayment of loans 

86 PAYNET Computes gross pay required for given net 

87 SELLPft Computes sdtrng price for given after Lax amount 

66 ARBCOMP Arbitrage compulations 

69 DEFRSF Sinking fund depreciation 

90 (JPS20NE Finds GPS zones from zip code 

91 ENVELOPE Types envelope including return address 

92 ALITOEXP Automobile expense analysis 

93 IN SPILE Insurance policy file 

94 PAYROLL? In memoiy payroll system 

95 DILANAL Dilution analysis 

96 LQANAFFD Loan amount a borrower can afford 

97 RENTPRCH Purchase price for rental property 

98 SALELEAS Sale-leaseback analysis 

99 RRCONVBD Investor's rate ol return on convertabJe bond 

100 PORTVAL9 Stock market portfolio storage valuation program 


□ CASSETTE VERSION 

□ DISKETTE VERSION 

□ TRS 80* MODEL II VERSION 


$99.95 

$99.95 

$149.95 


ADD S3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 OUTSIDE U.S.A. CANADA & MEXICO 

•CQElPUTRaNICSi 


T °Ll- FReF 

•"" 222 JF** 

f800 > 


'vVftTVCFvWT CJl, [_ APFt CA’ET^ FA/CE ' 



50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 



hour 

9A ORDER 
** UNE 

(914) 425-1535 















System Notes 


2880 IF (. BG< KPDS )=0 AND LR=LSW) OR ( B6< KPOS j>#0 AND LR#LSH > THEN 2806 
2690 GOTO 2729 

2699 REM - 

2700 REH SHITCH 1 -2720 

2710 IF < BG< KPOS >=0 RND LR#LSW; OR C BS(KPOS>#0 AND LR=LSH> THEN 2800 

2719 REH - 

2720 REH WRONG -2730 

2730 PRINT "SORRY - WRONG BUTTON" 

2739 REH-- 

2740 REH DELAY -2790 
2750 IF HS<SC THEN HS=SC 

2760 PRINT "YOUR SCORE "iSC;" HIGH SCORE TINE ";T 

2770 FOR 1=1 TO 400 
2780 NEXT I 
2790 GOTO 1980 

2799 REH - 

2800 REH RIGHT -2850 
2810 SC=SC+1 

2820 UTAB 22 
2830 TAB 10 
2840 PRINT SC;" " 

2850 GOTO 2000 


Text continued from page 278: 

screen; the bars at the bottom change color. Suddenly, 
you are confronted with a screen that is half grey and half 
black. The box is on the screen's black side, so you ten¬ 
tatively press the button for the bar that matches the box. 
Correct again; the game continues. 

In this version of the game, play ensues until you make 
a mistake or until the time runs out (about 30 seconds). 
Your score is the number of correct answers. The highest 
score yet attained is 42 points. 

When your turn is finished, you hand the push buttons 
to the next player. Mixing them up makes no difference, 
since the program automatically determines which switch 
is in your left hand. 

I dreamed up the game and wrote the original program 
for my Apple II in one weekend. I tried it and then intro¬ 
duced it to my wife, who promptly topped my best score, 
I immediately reprogrammed the game to make it 
harder. I added the grey background, cut the screen first 
in half and then in quarters, and changed the bars' colors 
after every point. My wife's continued winning streak 
highlighted the futility of further changes. 

I can no longer demonstrate the program because my 
scores are too low to exhibit all of its features. My wife 
has assumed the task of demonstration. 

The game is easily learned, but not readily mastered. 
The rules are more easily demonstrated than described. 
Concentration and quick reactions to a complex set of 
stimuli are needed for a high score. 

The Trance 

To play the game well, you must turn a conscious, 
well-considered response into a subconscious one. You 
must then avoid thinking about the individual responses. 


The phenomenon of perseveration, and the level of logic 
involved in the correct decision, add to the difficulty. 

Perseveration is the tendency to continue with the 
same response, regardless of the display. If the program 
gives you five "lefts" in succession, your tendency is to 
react with a left for the next response. This forces your 
continued attention to the game; it is my hunch that this 
is an important factor in invoking the trance state. 

The level of logic insures that the responses are not 
simple. The first level occurs in the matching process; the 
second occurs in the reversal of handedness required 
when the background is grey. The logic could be deep¬ 
ened still a third level, through random changes in the 
box's shape (to a cross, for instance) to require yet 
another reversal of handedness. 

The trance state originates in the combined effects of 
these phenomena. The need for decisions makes constant 
attention essential, and the decisions are too complicated 
to be left to natural reactions. An interesting experiment 
would have the level of logic continue to deepen until a 
trance was no longer invoked, (It may be impossible, 
either with this game or in general.) I will discuss this and 
other possible modifications after discussing the program 
itself* 

The Program 

The original version of the program evolved naturally 
from my given situation: 

•I had an apple II, which could draw all sorts of colored 
pictures on my TV screen, 

•The Apple II comes with two push-button switches. 

•I knew I wanted to write a real-time computer game. 

Text continued on page 298 
Tables and listings continue on pages 294-296 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80 T “* MICROCOMPUTER 


SOFTWARE 
"OR TRS-SO " 
OWNERS 


* TRSSO" IS A TRADEMARK OF TANDY CORR 


H 


CQMRJTRQMCS 


MONTHLY 
U NEWSMAGAZINE 
JJ FOR TRS-80" 

C. OWNERS 


MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


NOW IN OUR 4th YEAR 


• PRACTICAL APPLICATIONS 

• BUSINESS 

• GAMBLING • GAMES 

• EDUCATION 

• PERSONAL FINANCE 

• BEGINNER’S CORNER 

• NEW PRODUCTS 

• SOFTWARE EXCHANGE 

• MARKET PLACE 

• QUESTIONS AND ANSWERS 

• PROGRAM PRINTOUTS 
.... AND MORE 


PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

* FINCALC A COMPLETE FINANCIAL APPLICATIONS PACKAGE 

* INFORMATION SYSTEM REVIEW 

* STATISTICAL COMBINATIONS 

* PASCAL'S TRIANGLE 

■ ASSEMBLY LANGUAGE FOR BEGINNERS 

* DISK FILES 

* MOD-JII REVIEW 

* KEYBOARD THUNDER AND LIGHTING EXPLAINED 

* DOS COMMANDS IN LEVEL Q 

* PROBABILITY CURVE GENERATOR 

* CALCULATOR SIMULATIONS 

* THE MEGABYTE GAP 

* STOCKS AND BONDS 

* BUDGET ANALYSIS (FOR BUSINESS AND HOME) 

* NEWDOS/80 REVIEW 

* DUTCHING THE HORSE SYSTEM THAT CANT LOSE 

* A SIMULATED GOLF GAME 

* CONTINUOUS FORM SOURCES 

* TAX/SAVER REVIEW 
.AND MORE 




j- 'N v "' 


FINCALC 


A Complete Financial Analysis Package Used 
To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 
O* And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
Savings and Insurance, Percentage Difference Between Two Numbers, 
Amortization Schedule and More 


SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80” PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE) $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 


* AH programs are supplied on cassette (add $3 lor Diskette Version - add $5 for modified Mod-ll Version). 


CQMPUTRQNICS i 


rVHTV«vUiTO,L *mXATtlse S=£WV*3fc"- 


50 N. PASCACK ROAD 
SPRING VALLEY. NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 .. 

TWO YEAR SUBSCRIPTION $48 . 

SAMPLE OF LATEST ISSUE $ 4 .. 

START MY SUBSCRIPTION WITH ISSUE.. 

m July 1978 * *12 - June 1979 * #24 July 1980 * #30 January 1981) 


NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 





HOUR 

24 ORDER 

LINE 

(914) 425-1535 



NEW SUBSCRIPTION. RENEWAL 


CREDIT CARD NUMBER 



FXP DATF 


SIGNATURE 


NAMF 



ADDRESS 

CFTY 


_STATE 

ZIP _ 


*** add $ 12/YEAR (CANADA. MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A.. CANADA & MEXICO *** 


Circle 176 on Inquiry card. 
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System Notes 


Listing 2: Variable cross-references to the program in listing I, 


B6- 1010 £100 2230 2280 2230 2320 2320 2330 2330 2370 2390 2410 2430 2G80 2680 
2710 2710 

L 1010 1020 1030 1040 1050 I860 1070 1080 1090 2470 2490 2520 
HPOS- 2030 2040 2070 


HS 1130 2750 2750 2760 

1 2090 2100 2110 2220 2230 2240 2270 2280 2290 2360 2380 2400 2420 2440 2450 

2530 2540 2550 2770 2780 

KPOS- 2070 2680 2680 2710 2710 

LO 2114 2160 2470 2490 2520 

l_K* 2150 2160 

LR 2010 2520 2680 2680 2710 2710 
LSH- 1970 1990 2680 2680 2710 2710 

Si 1910 2130 2150 2180 2190 221@ 2260 2310 2750 2750 2760 2810 2810 2840 
8H0- 1100 1940 26i0 
SHI 1110 1950 2620 


I 1997 2600 2630 2630 2640 2760 
T1HE - 1120 1997 


UP08- 2050 2060 2070 
X- 2840 2190 2540 2540 
y- 2060 2180 2540 


wabasK 

When it comes to 
Flexible Disks, nobody 
does ft bettei than 
Wabash 

MasterCard Visa Accepted 
Call Free (800)2^5-4137 



PACIFIC 

EXCHANGES 

100 Foolhill Blvd 
San Obtspo CA 
93401 (In Cal caJi 
(80S} S43 1037 


"^Scotch 

DISKETTES 

SAVE 40% 

Writ a for our 
com plate list 

|- f / f § Specify soft. 

D /4 10 or 16 sector 

PriceMO 

*744 l side/sg! dens 

$26-70 

#744D 1 sideidbl dens 

33 20 

*749 2 sides/Obl dens 

q 1* Specify soft 

O o, 92 sector 

40 30 

#740 1 side .'501 dans 

27 30 

#741 1 sidej'dbl dans 

3 5 B0 

#743 2 sidas/dbl dens 

43 60 


CHECKS V/SA MC COD 
f3J 3) 777-7 780 ADD $2 SHIPPING 

LYBEN COMPUTER SYSTEMS 
2 7204 Harper Ave, 

St Clair Shores Ml 48081 


AiurthOfliSd Distributor 

InfOrmptkin Prrjcwiing Product* 



Heath 

Users 


Double Your 
disk storage 
capacity without adding a drive. 

Get twice much from your H88 or 
1189 microcomputer Our FDC-880H 
floppy disk controller, in conjunction 
with your BY/* drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
drives - simultaneously. 

Call 714/275-1272 today 
or write for details. 


C-D-R Syil*m* Inc, 

Controlled Data Recording Systems, Inc, 
7667 Vickers Sl, San Diego CA 92111 


Circle 333 on inquiry card. 


Circle 230 on Inquiry card. 


Circle 55 on Inquiry card. 

















I Ml I Eli I lull 

COMPARISON SHOPPERS 

HOW DOES A $299 BYTEWRITER-1 
STACK UP AGAINST A $650 EPSON MX-80? 

YOU DECIDE! 


FEATURES BYTEWRITER-1 EPSON MX-80* 



Print speed 


Paper feed 


Ribbon 


Life 

expectancy 


Dimensions 


Character 

set 


Interface 


Warranty 


Printhead 

replacement 


Cost 


60 lines per minute 


Friction feed 
original plus 3 copies 


Black, cartridge $9.95 


Printhead — 100 million char. 
Drive Mech. — 10 million char. 
Ribbon—5 million char. 


3.8" x 15" x 9" 


96 ASCII 


Parallel 


90 days 


46 lines per minute 


Pin feed 

original plus 2 copies 


Black, cartridge $14.00 


50 —100 million char. 
5 million char. 

3 million char. 


5.2" x 14.7" x 12" 


96 ASCII 


Parallel 


90 days 


TRS-8Q is a trademark of Radio Shack, Div. 
of Tandy Corp. 

Apple I] is a Irademarlc of Apple Computer, 
Inc. 

Atari 400 & 800 are trademarks 
of Atari, Inc. 

SAX-80 is a trademark of 
Epson America, Inc. 

cle 272 on inquiry card 


$29.95 


Data source; Epson MX'80 
Operalion Manual 


30 Day 
Money Back 
Guarantee 


he Only 80 Column Dot 
Matrix Printer Under $300. 

Vhy do we dare to compare the 
Jytewriter-1 to the Epson MX-80, 
industry leader? Because we 
eel strongly that dollar for dollar, 
ie Byt ©writer-1 is tough to beat for 
erformance and quality. 

Our extensive testing has proved 
hot the Byte writer-1 Interfaces 
Problem-free to the TRS-8G, the 
Apple II and the Atari 400 and 800. 

We are not going to tell you that the 
ytewriter-1 is better than the 
MX-80, but by comparison, and for 
alf the cost, you get more than a 
el i abl e pri nter—you get a g reat 
value. 

all or write for more information 
today. 

omparable features, 
incomparable price. 


9514 Chesapeake Drive 
San Diego, CA 92123 

714) 278-0633 

Outside CA call 

TOLL FREE (800) 854-1081 

TWX. 910-335-1269 



























System Notes 


Graphics Commands 

GR — Clears screen and sets low-resolution graphics mode; a 40 by 40 array of "bricks/ 1 with four lines of text at the bottom of the screen. 

Coordinates run from the upper left-hand corner: 0,0 is the upper left-hand corner; 0,39 the lower left-hand corner; 

39,0 upper right; and 39 T 39 lower right. 

- 7 

CALL -936 — Clears text area of screen. 

VLIN A,B AT C — Draws a vertical line of bricks from A to B at the column specified by C. 

HLIN A,B AT C — Same as VLIN, but draws a horizontal line. 

COLOR = I — Sets color used for plotting until next COLOR - I Is encountered. Values for I are as follows: 

1 red 9 orange 

2 blue 11 pink 

3 purple 13 yellow 

4 green 15 white 

Other Commands 

VTAB N — Vertical tab to row N on the screen before printing. 

TAB N — Horizontal tab to column H on the screen. This is a command, not a function, as in most BASICs. 

PEEK(- 16207) — Ascertains if switch 0 has been pushed. If It has, the value returned is greater than 127; otherwise, it is less. 

PEEK(- 16206) — Same as PEEKf - 16287), but for switch 1. 

RND(N) — Returns a random Integer between 0 and N - 1. 

Apple II Integer BASIC variable names may be of any length. 


Table 3: An explanation of some of the Apple Integer BASIC commands which may not he available on other microcomputers— 
useful when implementing the game of Left/Right on another machine> 


computers 

ATARI" 000 r “ 

|COMPUTER SYSTEM 

16 k-* 750.00 
48 k-* 898.00 

APPLE II Plus ' 


REAL-TIME CLOCK 
CALENDAR (MSM 5832) 


ATARI 1 
Software 

Miss la Command 
Astorn ids 
Star Raiders 
C fam 

All/ 

♦36 00/ 


:::rr *745 

-hrt«r Sifnal XTAL 

M TOKPU! ITN CMm $ 2-85 I 



CALIF COMP SYS 

APPLE 

CLOCK 

*12400 

PROTO 

BOARD 

*25 00 


DISKETTE 
« SALE » 

| Wabash: 

5 1/ 4 -,lQ/*2495 

8inch—► uy*27 95 

| Dysan & Spectrum 
also available!! 
call for price 


MX-BO 

f'ST"-*535.°° 
fFT-T645.°° 
InlirfiH & cable 
(78.90 


I MRF 901 

* 275 ea. 


CONCORD 

COMPUTER 

PRODUCTS 

1971 SO. STATE COLLEGE - 

ANAHEIM, CALIF. 92806 

( 714 ) 937-0637 

—■ ae check - M/o w* 09 * 

NO COD ° 

*10.MIN ORDER/ CA RES. ADD Vh 


COMPONENTS 


SN74DOH 

5*74Q2* 

S*7404H 

5*7406* 

6*7410* 

5*7412* 
5HT41 3* 
5*7414*1 
5*7416* 
5N7417H 
SM742QN 
SH74J&* 
S*7*30W 
5*7437* 


5* 74 8 3* 30 

5*7493* it 

$*»*» <6 

5*7495* 50 

sN74Mh m 

5N 74132*1 30 

5N741W* » 

5*74141* 06 

SN741S1M &S 

S«74IWW 58 

5*74154* 125 

9*74155* T% 

SM7415T« 56 

5 H 7 4160* 00 

5*74lfl1* 65 

5*74l63* & 

SN 74164* or 

SN741G5N IS 

5*74174* 06 

5*741/5* 79 

SN741WH 75 

5*74181 N 1 15 


FRT 

<200 *25 


tt-8 *1 

100 MO 8 


★SPECIALS* 

iEIITH ZVM-1I1 Yllli litailtir: Glut Plospllr 
17 inch 15+Mhi 
m MUFFIN HI Mini—*9.95 
UPD 765: Flippi Disk Cinti—*1S.SS 
*IS5-I*E—111.50 
BISS-P PI— IMS 
ZlllSIsllt RUN —»l./5 
GOB 51- CPU—-18.50 
M CBBOD - C PI—< 1.75 
EO 2601-HOUR—4.95 


74 LS 00 


rim Pkio^phor 

—134.c 


81" I C MASTER 
^*59.95 ^ 

*31.00 
- 12.00 
■ 055 


video 

tmjpa 

12mhc 

BLACK & WHITE 
VIDEO MONITOR 

■ LEEDIl .1 Ctvp 


MONITORS 

“AMDEK Corp. 51 



74L3164 m 
74LS*6i M 
74LS1B2 96 

MLS6J m 

74LS164 69 

74L516S 06 

741 SIM 1 56 
7415.170 1 T% 

74 L S i 74 » 

74L5173 m 
74151 DC m 
74LS1S1 1 26 

74 LS196 95 

74 L 51*7 7D 
»lS221 125 

H LS240 I 06 
74 LS241 166 

74 L 3143 1 B 

M LSI*4 1 5* 


MLSD« 
MLS107 
7* LSI 13 
74* 5122 
H LSI23 
74 LSI 2 5 
74 LSI 26 
74L31J6 
74 LSI 3* 
74 LSl Sl 
?4 (. S>53 
74Lii4T 


-- 74S1» 75 

74303 46 74S140 100 

74303 » 743158 75 

74304 30 745174 1.36 

74506 Jtf 745173 115 

7451*0 30 745583 75 

MS15 46 745180 *25 

74530 56 743201 8 75 

74523 56 745240 2 75 

7N330 75 745244 296 

74S37 » 745251 2 75 

WS60 65 74S2S7 2 06 

W5S1 40 745266 2 96 

74S64 .56 J4S200 S.JH 

74574 66 743470 0.25 

7+3M 95 7*5*71 9 50 

74SM2 IBS 745471 0 50 


2706 3 264- nh* 2 96*4 

2716 MO* 6 tw 

2732 12 95 m 4 Per II00 ** 

4110 300*45 3 WJ— 8 toe *4.00 
200*6 2-36 — 8 ** WlOO 

jrmsows 135«»4iw i«o- 

2Q0NC 2.43— 4 tor 190* 
2111 460NS 2J*>M 


1071201 
10/1.30 I 

KM 1.40 I 
KM 1 .W I 

KMJ.JO V 

KV2 70 I 

km? ml 
KV 1 ool 

tors 901 


LOW cost 

TERMINAL WITH 
KEYBOARD AND 
VIDEO KX3 * 

* #499.00 
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SVA 

MAKING APPLES 

GROW 


RIGHT PRICE-RIGHT DELIVERY 


SVA originored 6" floppy disk controllers for the Apple 
fn 1979 based on 8 years of microcomputer consulting 
experience. 

Since rhen we have added four new memory systems 
ond enhanced our system and application software ro 
bring you the utmost in performance ond convenience. 

SVA products adhere strictly ro industry computer 
standards. 

SVA mokes your data readable on other computers 
ond insures maximum reliability and transportability 
by recording oil data using standard IBM formots. 

Standard Apple DOS, CP/M and Pascal ore used ro 
bring you maximum flexibility, compatibility, and 
continued support 


SVA has delivered 2000 cards and systems on rime 
with the applications and assistance to support them! 

Reliable? You ber! 

Every producr is operated for o full 7 day bum in 
period and retested before leaving our door. Top 
quality components like Shugort floppy drives - the 
standard of reliability - ore used exclusively. 

Support? Count on it! 

Our application development group helps you install 
standard DOS, CP/M or Pascal applications. Coll the 
SVA Hotline for a lisr of application softwore thor runs 
on the MEGABYTER systems. 

Look ro SVA for a growing line of Apple Memory 
System products . . . SVA means business. 



DISK 2+2 

8" Floppy Disk Controller 
Single density - Single/double sided 
Twice the Byte 


Intelligent disk controller doubles the disk 
storage capacity of the Apple Compatible 
wirh existing CP/M. DOS or Pascal software. 
Operates concurrently with mini disks Load 
and run other CP/M and Pascal disks or 
tra nsport/c opy data disks of any com purer 
using the IBM 3740 format. 



ZVX4 MEGABYTER 

8" Floppy disk controller 
Dual density - Sfngle/double sided 
Four Times rhe Byte 


AH the features of Disk 2 + 2 pi us I DM System 
34 double density recording Autcmotic 
density switching. Control up to four 
meg o- bytes of o n I i ne d or□ Moke busi ness 
software more viable Increase da to security 
and reliability. File your tax return on 8" 
floppy disk Excellent for hard disk backup. 



APP-L-CACHE 

256k RAM Memory Card 
Memory with disk emulator ROM 
Mini disk cost ■ Hard disk performance 


AMS 6000 MEGABYTER SYSTEM 

Dual 0" Floppy Disk Memory System 
1/2 to 4 Mega bytes data standard storage 
Re m o vob I e On i Ine Mem ory 


Operate as a standard 16k memory card 
and store/retrieve data at 3-50 rimes mini 
disk speed Dish emulator ROM software 
eliminates the need for an extra mini disk. 
Uses standard DOS, CP/M ond Pascal disk 
commands. Access large data bases without 
mini disk delays 

Complete single or double densiry memory 
system far applications requiring large 
memory: Data base. Accounting .Ward process' 
ing, Key ro disk, ond DOS. CP/M or Pascal 
program development. SVA has the support 
software for these ond other applications. 


AMS 5000 MEGABYTER SYSTEM 

5" Winchester hard disk system 
5 ro 20 Mega bytes of online memory 
Hord disk storage - SVA support 


Enjoy the speed and storage capacity of 
rhe Jorest in high speed * high density online 
memory systems, Load up your DOS. CP/M, 
or Pascal applications and watch rhe broin 
power of rhe Apple grow Combine with an 
SVA 8" floppy system for data transportability 
ond backup. 


MEGABYTER SOFTWARE 

Dedicated ro standards and support 
Application Hotline assistance: 
(714) 452-0101 

Data Transporter Move data 
between computers with: D05 to 
IBM, CP/M ro IBM. CP/M to DEC 
Disk Copier : Copy any 0" IBM 
3740 or System 34 farmor disk, 


General Business: Support foe The Dora Base- Deskrop/Plan DB ’Trademarks: CP/M - Dig no I Research 

Apple Controller* Accounting II Master, dBase IL CCA Data DQMasrer - 5rone Ware dBase II 

Plus*. Peachtree*, DPI* and others manager Ashton Tate 

Word processing Magic Wand*, 

Apple writer*. Word 5tar*, Pascal 
Editor 

System Software: Pearl 
a p p I i cat! on deve I a pm en t 
unmodified Apple DOS Pascal 
and CP/M smallest drivers rn town 




SORRENTO VALLEY ASSOCIATES 

11722 Sorrento Valley Road 
Son Diego. CA 92121 
(714) 452-0101 


Circle 386 on inquiry card. 
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System Notes 


I was playing with a program that moved boxes around 
on the screen when I got the idea for the Left/Right game* 
Writing the program was fairly simple; most of my 
time went into the display design, the choice of various 
parameters, and, of course, the complications* 

As I added complications for the player, the program 
grew more complicated—to the point where I rewrote it 
entirely for this article* Writing the program for the com¬ 
plicated case and then simplifying for low scores is actu¬ 
ally easier. Table 1 shows the complications built into the 
program. As you can see, there is a symmetry to the com¬ 
plications, with a new one added roughly every third 
play. The symmetry would be more complete if the bars 
changed color only when the score equaled 6 modulo 9; 
but that did not produce color changes often enough to 
satisfy my intuitive sense of play. 

Choosing colors to use was a project in itself. As long 
as the score is less than 27, the colors come in reasonable 
pairs (red/blue, green/orange, yellow/purple). After 27, 
not only is a new pair of colors added (pink/white), but 
the old colors can appear in new and harder pairs. 

Listing 1 is the Apple II Integer BASIC program of 
Left/Right, Lines 1000 to 1730 initialize a few variables 
and print the instructions, while line 1900 begins the pro¬ 
gram proper. From 1900 to 1997, 1 set the score to zero. 


MEMOREX 

FLEXIBLE DISCS 

BUY THE BEST FOR LESS. 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 

quantity. Call free (800) 235- 
4137 for prices and information. 
Dealer inquiries invited CO.D.’s 
accepted. 



determine which switch is in the player's left hand, and 
clear the screen. 

Lines 2000 to 2114 set up the general (complicated) 
case, choosing which bar the box will match, where the 
box will be, what quarters of the background will be 
grey, and what colors will be used. Lines 2120 to 2330 
simplify the situation for low scorers like me. The 
simplifications are made according to table 1 {page 278,) 

From line 2340 to 2550,1 draw the screen: background, 
bars, and box. Then, from line 2560 to the end, I wait for 
the player to push either switch, determine whether it is 
right or wrong, and add one to the score or end the game. 

Since the logic gets confusing at the program's end, I 
have provided a flowchart of the program in figure 1, 
with an emphasis on the last lines. Other than at the end, 
the program is basically two nested loops; the outer loop 
begins at line 1900 with each new game, and the inner 
loop starts at line 2000 for each play. 

Table 2 is a truth table for the logic behind the expres¬ 
sions in lines 2680 and 2710, which test for correctness of 
player response. For those of you implementing this game 
on a machine other than an Apple, I have summarized 
the Apple graphic and other special commands in table 3. 

Additions 

Several possible changes suggest themselves. You can 
change the timing, eliminate it entirely, or time each 
point. You can increase the number of colors or divide 
the screen up into more areas. You can use shapes other 
than a box, or letters and words, with or without adding 
another level to the logic as I just discussed. Lacking a 
computer with color capability, you can base the game 
on shapes rather than colored bars. 

A challenging modification for the player and the pro¬ 
grammer would have the box move. To press the appro¬ 
priate switch, a player would have to remember where 
the box started. 

To increase the time limit for each player, modify line 
1120. To eliminate the timing entirely, delete line 2630. 
To time each point, move line 1997 to 2570. 

The number of colors may be increased by changing the 
dimension of C in line 1010 and increasing the arguments 
to the RND function in lines 2114 and 2150. Note that 
line 2150 is deliberately constructed to use fewer colors 
than are available. Also, since lines 2114 and 2150 choose 
the color pair, the maximum value allowed for LC is one 
less than the number of array elements. A particularly 
fiendish modification would use the various shades of 
blue which are available on the Apple as possible ele¬ 
ments of color pairs. The box is drawn in lines 2510 to 
2550; to change its shape, modify this code. 

Summary 

A fun game, it has been a party favorite. It's a great 
demonstration. Watching an experienced player (like my 
wife) run up a high score is just part of the fun.B 
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Double your 

disk storage capacity.. 



simply by switching 
to Omni’s new 
reversible disk. 


If you have an Apple. TRS-80, Zenith. North Star or 
any other single-sided 5W disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni. It works just like your 
present disks, except you can flip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money. 

Each disk comes with some Impressive specifica¬ 
tions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 


Call Omni toll free today &et premium disks T wif e 
the capacity A full money back guarantee 
Unbeatable price And if you order a ten pack now 
a free $5.00 storage case as well. 



Omni Resources 

4 Oak Pond Avenue. Millbury MA 01527 
(800) 343-7620 in Mass (617) 799 0197 

Dealer Inquiries invited. 

Software Houses: We also offer duplicating and 
formatting services. 


$21.00-Five pack 

(Equivalent to lO single-sided disks) 

$40.00-Ten pack 

(Equivalent to 20 single-sided disks) 

Free 

Protective plastic 
storage case with each 
lO pack ordered by 
12/25/81 

Order toll-free (800) 343-7620. 
In Mass. (617) 7990197. 

Circle 315 on inquiry card. 



Send the following Flip/Floppy disks 

i understand they have a full 90 day money-back 
guarantee If Tm not completely satisfied 
System Si model # . . . . . , 

Five packs @ 321.00 _ 

. _ Ten packs @ $4000 * _ 

includes plastic case 

Shipping and handling S 150 _ 

5% sales tax (Mass only) $. _ . 

Total $_ _ . . . 

_Check (to Omni Resources) _ C 0.D 

__Master Card _ Visa 

Card # ... Exp.._ 

Nome _ r . -. - ____ . :... 

Address . .. .. . .. . 


Tel _ 
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Atari is hot^M 


The ATARI® 800™ Computer is getting rave reviews. High 
resolution color graphics and English characters; high quality 
sound; and sleek, modular appearance have made the 800 a 
"must have" for many computer users. Expandable memory, 
advanced peripheral components, and comprehensive 
software library make ATARI a really hot deal, whether your 
application is business, professional or personal, 

SPECIAL OFFER - ASAP makes the ATARI® 800™ the hottest 
deal in town by offering 16K bytes of additional RAM ... FREE! 
You get 32K for the price of 16K. 

So don’t get caught out in the cold. Call ASAP today. 


OPTIONAL ACCESSORIES PRICE 

ATARI® 410™ Program Recorder .$ 60.00 

ATARI® 810™ Disk Drive .S 455.00 


ATARI® 820™ 40-column Dot Matrix Impact Printer... S 279.00 


OPTIONAL ACCESSORIES CONT. PRICE 

ATARI® 822™ Thermal Printer . $ 349.00 

ATARI® 825™ 80-column Dot Matrix Impact Printer. $ 625.00 

ATARI® 830™ Acoustic Modem .$ 159.00 

ATARI® 850™ Interface Module .$ 159.00 

ATARI® Paddle (CX30-04) or Joystick (CX40-04)... $ 17.95 

Light Pen (CX-70).$ 64.95 

Complete Software Library includes these popular units: 

Star Raiders . $ 36.00 

Space Invaders. $ 15.95 

Assembler Editor.$ 42.00 

Missile Command...$ 34.00 

Asteroids.$ 34.00 

Word Processor...$ 119.00 


We’ll "drive” you wild 


ASAP carries only the highest quality floppy disk drives, to 
provide you with years of trouble-free service and superior 
performance. 

Data Trak™ 5 (ANSI 5W' compatibility) Call for price 

Data Trak™ 8(IBM compatibility).Call for price 

Model 801 (standard floppy).$425.00 

Model 850. $640.00 

Dual Disk Drive Cabinet $225.00 

ASAP aiso provides a full line of high reliability disk drive 
subsystems*. 

HDC8/1-HD — Cabinet with (1) Priam 10 megabyte hard disk 
drive with Microbyte Controller instaiied . Call for price 
HDC8/1F+1HD — Cabinet with (1) Qume DT-8 double-sided 
double-density drive, and (1) Priam 10 megabyte 
hard disk drive with Microbyte Controller 

installed.Call for price 

CAB8H — Dual cabinet for 8" floppy disk drives 

(horizontal mounting).. S 225.00 

CAB8V — Cabinet for 8" floppy disk drives 

(vertical mounting).$ 225.00 

CA88H/V+1S — Dual cabinet with (1) Shugart SA801R 
installed (horizontai or vertical mounting).$ 750.00 


with our variety of 
quality disk drives. 

CAB8H/V+2S — Dual cabinet with (2) Shugart SASOIR’s 

installed (horizontal or vertical mounting) .$1150.00 

CAB8H/V+IQ — Dual cabinet with (1) Qume® DT-8 
double-sided double-density drive installed 

(horizontal or vertical mounting).$ 830.00 

CABH/V+2Q — Dual cabinet with (2) Qume® DT-8’s 
double-sided double-density drive installed 

(horizontal or vertical mounting).$1350.00 

X5 — Cabinet for desk top mainframe 

(small power supply).$ 200.00 

8000 — Cabinet for desk top mainframe 

(standard power supply) .$ 255.00 

*AII cabinets come complete with power supply, fan 
and internal cables. 


SlSilll 

computer ■ 
products, inc. 


Circle 33 on inquiry card. 






































SYSTEMS WITH SPICE from 

FOR S-100 USERS 


CALIFORNIA COMPUTER SYSTEMS 

FOR APPLE 11™ USERS 

Synchronous Serial Interlace 

32K Sialic RAM Board 

Pari Number 2Q32C... 

TDK Sialic RAM Board 

Part Number 2116C.. 

G4K Dynamic RAM Board 

Pari Number 2G65C. 

Z-BOA CPU Board 

.,. Price: $610.00 

... Price: $290.00 

Part Number 7712A. 

Programmable Timer 

. Pride: $149.00 

.Price: $550.00 

Par) Number 7440A. . 

Asynchronous Serial Interlace 

. Price:® 95.00 

Part Number 2810A. 

Floppy Disk Controller 

Part Number 2422A.. 

.,. Price: $265.00 

Part Number 7710A...... 

., Price: S139.0G 

... Price: $365.00 

Cal end ar/C leek Module 


CP/NT Version 2,2 Free With Purchase 

Pail Number 7424. 

.. Price:! 99.00 

S I00 Mainframe 


3*i Digit BCD A to B Convener 

Part Number 7470A. 

12K ROM/PROM Module 


Part Number 2200A. 

... Price: 5475.00 

.. Price: $ 96.00 

2201A (220VAC). 

S-100 Motherboard 

.$475.00 

Part Number 7114A... 

Parallel Interface 

., Price: $ 85.00 

Part Number 2501A. 

4-Ptort Serial 1/0 Interface 

,.. Price: $150.00 

Pan Number 772QA. 

Arilhmetlc Processor 

.. Price: $125.00 

Pari Number 2710A.... 

2 Serial. 1 Parallel I/O Board 

... Price: $245.00 

Part Number 7811A. 

Centronics Printer Interface 

Price: $349.00 

Pari Number 2718A. 

4 Port Parallel l/G Board 

... Price:$275.00 

Part Number 7728A. 

., Price: $125,00 

Part Number 2720A. 

... Price:$195.00 


DISKETTES from ASAP 


Pari# 

VERBATIM 

S'/i- DISKETTES 
Sectoring 

Price 

MD525431 

Soft 

10/127.50 

MD525-1Q 

Hard 10 

10/529.50 

MD525-t6 

Hard 16 

10/529.50 

F032-10QQ 

B DISKETTES 

Hard 

10/S3500 

FD34-1000 

Sett 

10/535.00 

Part# 

MEMOREX 

S'A” DISKETTES 
Sldes/Bensity Sectoring 

Price 

MEM 3401 

1/Single Soft 

10/525 00 

MEM 3403 

1/Single Hard 10 

10/525.00 

MEM 3406 

1/Single Hard 16 

10/525.00 

Pari# 

ST DISKETTES 

Sides/Density Sectoring 

Price 

MEM 3060 

1/Single Soft 

10/535.00 

MEM 3101 

2/Single Soft 

10/$45. DO 

MEM 3090 

1/Double Soft 

10/$45.00 

MEM 3102 

2/Double Soft 

10/S55.00 

Pari # 

DYSAN 

SV,' DISKETTES 
Sldes/Oensity Sectoring 

Price 

04)130 

1/Single Soft 

10/545.00 

D-0226 

1/Double Soft 

10/$46.00 

D-0235 

2/Double Soft 

10/$56.00 


Part# 

B" DISKETTES 

Sides/Density Sectoring 

Price 

D-0506 

1/Single Soft 

10/545.00 

D-0605 

2/Double Soft 

10/565.00 

Peri w 

SCOTCH 3M 

577 DISKETTES 

Sides/Density Sectoring 

Price 

744-0 

1 /Single Soft 

10/S3300 

744-10 

1/Single Hard 10 

10/533.00 

744-16 

1/Single Hard 16 

10/533.00 

745-0 

2/Double Soft 

10/SS9.00 

745-IQ 

2/Double Hard 10 

10/$59 00 

745-16 

2/Double Hard 16 

10/$59.00 

Part # 

MAXELL 

W DISKETTES 
Sides/Density Sectoring 

Price 

MD1 

1/Single Soft 

10/539.00 

MD2D 

2/Double Sofl 

10/565.00 

MH1 

1/Single Hard'16 

10/S39.OO 

MH2D 

2/Double Hard 16 

1Q/S65.00 

Part# 

ff' DISKETTES 

Sides/Density Sectoring 

Price 

FD1-128 

1/Single Soft 

10/$45.00 

FH1-32 

1 /Single Soft 32 

1Q/$45 00 

FD2-XQ 

2/Double Soft 

10/$65.00 

Pan# 

SRW 

MEDIA STORAGE CASES 

Size 

Price 

SRW-5 

W 

$2.50 ea 

SRW-a 

0" 

$3.25 ea 


MICROBYTE Z-80A/ 

I/O CPU BOARD 

• A complete single board 780A CPU with 
serial/parallel interface 

■ Fully compatible with the proposed IEEE S- 
100 Bus Standard 

* Z80A CPU mHz version of Hie ZS01 

$ 329.00 Assembled 8. Tested 

Optional Monitor Program $30.00 


MICROBYTE 64K DYNAMIC 
RAM BOARD 

* Fully 100 bus compatible 

* 64K it 6 bit dynamic BAM 

* Low power: 

+8VDC@ 700 mA 
*16VDC@ 100 mA 
-16VDC I® 25 mA 

■ Built-in capacity wilh LED indicator and 
vector interrupt 

$ 499.00 Assembled & Tested 


MICROBYTE 4-PORT 

I/O BOARD 

• Quad RS-232C serial ports. One 20 mA 
current loop port 

• Fuily IEEE S-IOO Bus compatible 

• Asynchronous Communications wilh 
ZBOA-DART(TM) or synchronous commu¬ 
nications with ZBOA-SIO/OfTM) 

• Full set of modem control signals. 
Including Ri {Ring Indicator) 

• Easily configurable to any type ol terminal 
Interface 

$ 265.00 Assembled & Tested 

Cables Available {Optional) 

MICROBYTE FLOPPY DISK 

CONTROLLER 

■ DMA to within 16 Mbyte of memory 

■ State-of-the-art N EC765 LSI Control ter ■ 

• IEEE S-10Q compatible 

• DMA arbitration allows use ol multiple 
boards within a syslem 

$ 329.00 Assembled A Tested 


SD Systems/S-100 'Board 

EXPANDORAM t&K $240.00 


2 MHz DYNAMIC 
BAM BOARD 
KITS 

EXPANOOFtAM II 

4 MHz DYNAMIC 
RAM BOARD 

KITS 


32K 

$258,00 

4SK 

$276.00 

64K 

$294.00 

16K 

$250.00 

32K 

$266.00 

48K 

$286,00 

m 

$304.00 


S8&I00 KIT 2.5 MHz/ZSO CPU with Serial I/O 
Ports & SBC 100 Monitor of your choice at 

no charge.. £295.00 

SftC-Zffl KIT 4 MHz/ZSQA CPU with Serial & 
Parallel I/O Ports & SBC 200 Monitor of your 

choice at no charge...,.£325,00 

UERSAFLOPPY I KIT Disk Controller for 5Vi h orS JI 
Drives, Single or Double Sided/Single or Double 

Density, S-tOO Compatible.£250.00 

VEHSAFLOPPY II KIT Disk Controller for 5V or 8" 
Drives, Single or Double Sided/Single or Double 

Density, S-10G Compatible ..$300.00 

PROM 100 KIT S-10Q/EPR0M PROGRAMMER for 

2708. 2716,2732 £(TI}2516.$190,00 

ALL BOARDS ARE AVAILABLE ASSEMBLED £ 
TESTED. CALL FOB PRICES, 


Printers 

Okidata Dot Matrix Printer 

82A - 00 column printer 

Throughput @ SO characters per line: 76 lines 

per minute 

Print Speed: 120 CPS 

83A —136 column printer 

Throughput @ 136 characters per line: 47 lines 

per minute 

Print Speed: 120 CPS 

Centronics & RS232C interfaces standard on both 
models 

The Epson MX-BO 

80 Column Dot Matrix Printer 
PRINTING CHARACTERISTICS 

Character set: full 90-character ASCII with 
descenders. 

Graphics characters: 64 Block characters 


Lexicon 

Lex-11 

$ 139,00 

Livermore 

LlV-Star 2DM 

$ 149.00 

UDS 

UDS 103 

$ 139.00 

UDS 

UDS 202 

$ 295.00 

Monitors 



Manulacturer 

Model # 

Price 

Amdek 

100/12" B£W 

$ 139.00 

Amdek 

10(1-00 

$ 169.00 

Amdek 

100G/12 H Grn. 

$ 169 00 

Amdek 

Color-1 13" 

S 375.00 

APF 

TVM-10/10" B£W 

$ 149.00 

Hitachi 

vm sio/grB&w 

S 210.00 

Hitachi 

VM 129/12" B£W 

S 340.00 

Sanyo 

DM 5012/12" B£W 

S 270.00 

Sanyo 

DM 511Zex/ir Grn 

S 290.00 

Sanyo 

DM DG013/13" Color 

S 475.00 

Zenith 

ZVM-121/12" Grn 

$ 129.00 

Terminals 


Manufacturer 

Model# 

Price 

Ampex 

Dialogue 80 

$ 899.00 

Soroc 

10120 

$ 750.00 

Soroc 

10140 

$1250.00 

Tetevideo 

TVI910 

S 650.00 

Tetevideo 

TVt912C 

$ 725.00 

Tetevideo 

TVI 95QC 

$ 950.00 

Components 


4116 s (200 nS) 


Apple, TRS-80, Heath . 

. 8/$18.00 

1649 .... 


$2.15 each 

50-99. 


S205 each 

100 up .... 


Si .95 each 

2114 L-2/200 nS 


Low-Power IK x 4 Static RAM 


1-16 .. 

. S2.95 each 


17-49 . _ 

.$2.85 each 


50-99 ...., 

. $2.75 each 


1© up .., - 

, $2.65 each 


Components 


74LS240. ,. 

SI.25each 74LS373... 

$1.25 each 

74LS241... 

SI.10each 74LS374,.. 

$1,25 each 

74LS244... 

SI ,25 each 8T245 . 

$1.50 each 

2700/450 nS 



IK x 8 EPROM ..$3.50 each or 8/$26.0Q 


INTERFACES 

Standard: Centronics-style S-bit parallel 
Optional: Apple. TRS-60, R$ 332 

NEW 

MX80 PT/Friction Feed 

MX-100/132 Column 

CALL FOR PRICE & DELIVERY 

Apple Parallel Interlace: 

AETi W/Cable. .$69.95 

* Standard Interface 

t Compatible with Epson 8 Okidata printers 

* On-board firmware {2700) 

* Optional cables: $25.00 

■ AEC-2/ Atari ta Epson printer 

* TREC-2/TRS-80 lo Epson /Okidata printer 


■ RSC-1/RS232 {male to male) 

Serial Interface SEl-1.$55.00 

* Asynchronous 300,1200,2400 or 9600 BPS 

■ Compatible with Epson printers 

• 75 to 9600 BPS 

Manulacturer/Mndel W Price 

Anacom-150.$ 995.00 

Anadex-9501 .. 51295.00 

Diablo-fiaOflO, . ,,.$2300.00 

C.ltoh Starwritei 45...$1925.00 

Texas lnstruments-810. . * . $1650.00 

Modems 

Manufacturer Model if Price 

Novation CAT $ 14900 

Novation d-CAT $ 160 00 

Novation Auto-Cal $ 229.00 


2716/S Volt 

2Kx6 EPROM.15.50 each 

Support Chips 


BO0QA-CPU.... 

$ 2.50 Z60A-SIO .... 

. $22.00 

ZSOA-CPU .... 

$ 8 95 B255AC5 .... 

. $ 6.95 

ZBOA-CTC ..., 

$ 8.95 8257AC5 ., . 

. $15 00 

Z80A-DART ... 

$13.95 



Regulators 




320T5 . 

, $ .80 32QT12. 

. $ .80 

3WT5. 

$ .70 340T12. 

.. $ .75 

Connectors 

1-9 

10-24 

25 up 

DB25P 

$9.25 

$2.15 

$2.00 

DB25S 

S3.25 

S3.10 

$290 

DB25C 

$ .95 

$ .85 

$ 75 


100 Pin IMSAI 

Gold/S-tOO Snldertall Connectors 
$2.60 each or 10/$2.40 each 

Capacitors 

.1 @12 Volt Ceramic.8c each or 100/57,00 

DIP Sockets — Low Profile 
Tin Soldertall 

Description 1-9 1049 5049 100 tip 

14 pin tin st $ .15 $ .13 $ 12 $ 11 

16 pin Host $ 16 S 14 $ .13 $ .12 
18 pin tin st $ .19 $ .18 $ .16 S .14 

20 pin tin st $ .25 $ 23 $ .21 S .20 

24 pin tin st $ .26 $ .24 $ 22 $ .20 

20 pin lin st $ .32 $ 30 S 29 S ,27 

40 pin tin st $ .42 $ 40 $ .38 $ 34 


ASAP offers a 30-day buyer protection policy: full money-back guarantee if not 
totally satisfied. 

Ordering Information: Name, address, phone, ship by: UPS or Mail. Shipping 
charge: add $2.50 up to 1 lb. for UPS blue; add $1.50 for U S, Mail (U S only) 
(S25.00 minimum order). Call for larger shipments. 

Terms: We accept cash, check, money orders, Visa & Master Charge (U.S. 
Funds only). Tax: 6% Calif, Res,, COD's and terms available on approval (school 
PCfs accepted). 

Toll free outside California: 

(800) 421-770) 

Inside Cal item ia: 

(213) 595-6431 
(714)691-2663 


2IS2III 

computer ■ 
products, inc. 

1198 E Willow St Signal Hill, CA 90806 
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Prises Prises Prises 

Ffrst prize: $500 

Second prize: $250 

Third, fourth, and fifth prizes: A bound copy of BYTE Volume I, which covers 
September 1975 through December 1976 

Sixth, seventh, and eighth prizes: Publication of your game in BYTE 
All prize-winning programs will be published in BYTE 


Admit it. When you were desperately trying to justify the purchase of your personal toy ...uh ... com¬ 
puter, you had absolutely NO idea that it could be used for endless hours of game playing. Instead, you 
were dazzled by the possibilities for using it in applications that are on the very frontier of computer 
engineering. Your sights were set daringly high: "Let’s see, balancing my checkbook, uh . . . phone list 
(there was something else . ) turn on the lights when I’m away on business (but what about mowing 
the grass?), uh .. (oh. yes) and a computerized phone list.... Uh, there was something else, but I forget 
what it was 

Two years later, you're still balancing your checkbook by hand and you don't have that computerized 
phone list just yet. But you do have 35 disks of something in your software library—and they aren't multiple 
linear regression analysis packages, either. 

It's okay. Your secret is safe with us. We like games, too. In fact, we're looking for games to publish. We 
know that the countless hours you spend programming is for serious stuff, but if you know anybody who's 
into games, you might mention we're running a contest. 
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★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 


• •••• • • The Format ••••••• ••••••# The Games ••••••• 


All games should be presented in article form for possible 
publication in BYTE. [Send a stamped, self-addressed, legal- 
size envelope for a copy of our author guide.) Submit your 
game in the magnetic format listed below, along with 
whatever documentation is necessary, a clear listing, and 
an introductory narrative telling us about the game and 
how it works. Floppy disks should be sent sandwiched be¬ 
tween two pieces of cardboard. Be sure to keep a copy of 
any software you send us (/ust in case it does get damaged 
in transit). 


• •••• *The Computers•••••• 

Prepare your game for one of the following computers. In 
the format indicated. [We apologize if your computer is not 
on this list, but we are limited to those to which we have ac¬ 
cess.) Games must be submitted in the appropriate form. 


Appfe II, Atan 800. Commodore 
PET/CBM. I8M Persona] Com¬ 
puter. Radio Shack TRS-80 
Models I or IIJ 

Commodore VIC Radio Shade 
TRS-00 Color Computer 

Radio Shack TRS-flO Mode] II 


5-inch disk only 


cassette tape 
TRSDOS frmch disk 


CPIM with "plain vanilla" ter- standard 8-inch disk 
minal fie: no special features! 


What kind of games are we looking for? Graphic arcade- 
style games [of course); text-only simulations, roleplaying 
games, and adventures; strategy games; abstract games; ac¬ 
tion games; historical games. Anything that's funl And a 
game needn't occupy 48 K bytes of memory to be fun—it's 
the concept that counts! [For an exampie of a simple game 
that's fun, Jock at "The Game of Left/Right" for the Apple II 
on page 278 of this issue.) 

Use your creativity to devise something new, rather than 
implementing something that already exists. We aren't in¬ 
terested in implementations of existing board or video 
games—we want original games onlyl 

We'd be very interested in seeing a two-computer game, 
in it two people run the same game on two computers, 
which are connected by an RS-232C link (or, for the Apple, 
possibly a 3-bit duplex connection through the game port). 
For an example of what's possible using two computers, 
see the review of Commbat on page 100 of this issue. 


• ••••• The Deadline •••••• 

Entries must be sent to: 

BYTE Game Contest 
POB 372 

Hancock NH 03449 

and must be postmarked by March 31, 1982. The results 
will be published in the August 1982 issue of BYTE, 


• •••••••••••••••• The Fine Print ••••••••••••••••• 

•This contest will be judged by the BYTE editorial staff. The games will be evaluated for their playability. The judges' 
decision is final. 

•Game submissions cannot be returned unless they are accompanied by a return envelope with sufficient postage on 
it, 

•This contest is open to anyone except employees or immediate family of McGraw-Hill and its subsidiaries. Void 
where prohibited by law. 

•Prize winners will exchange first serial rights (fe; the right for BYTE to publish their article first). In all cases, the author 
retains al l commercial rights to the software written, and BYTE readers cannot distribute and/or sell the software 
without the author's permission. All eight prize winners will receive the standard payment for a BYTE article (at S 50 per 
published magazine page). 

•Only one entry is permitted per contestant. 

•To repeat a rule stated earlier, cassette tapes will be accepted only for the Commodore VIC and the Radio Shack 
TRS-80 Color Computers. All other entries must be in the floppy-disk format specified above. 


• ••••••••••••••• The Bottom Line •••••••••••••••• 

We think this contest Is arranged so that anybody with a good idea has a chance to win. We won't be dazzled by 
fantastic graphics alone, but we will be influenced by how enjoyable a game is. We look forward to seeing your best ef¬ 
fort and hope you'll have fun in the process. 
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Software Review 


Pascal-80 


Rowland Archer 
Flint Ridge Apartment 59 
Hillsborough NC 27278 


Even though several versions of Pascal have been 
available for the TRS-80 Model 1 computer for some time 
now, none of them quite succeeds in terms of com¬ 
pleteness and compatibility with the TRS-80 system. 

For example, Radio Shack's own Tiny Pascal is educa¬ 
tional and inexpensive, but it is an extremely limited sub¬ 
set of Pascal. It provides integer data types, one-dimen¬ 
sional arrays, and Pascal control structures, but none of 
the type-definition facilities that make Pascal a unique 
language. It also provides no means of storing or retriev¬ 
ing data from tape or disk, eliminating it as a contender 
for most serious uses. 

FMG Corporation's version of UCSD (University of 
California, San Diego) Pascal for the TRS-80 is more 
complete, but it suffers from a force fit to the Model I ma¬ 
chine. FMG told me it is essentially a vehicle for teaching 
Pascal due to the small user-program space available (ac¬ 
cording to FMG, about 250 lines). 

Having witnessed several partially successful attempts 
to put a Pascal system on the TRS-80, I began to think it 
just wasn't practical. After all, the Apple II version of 
UCSD Pascal requires a memory expansion to 64 K bytes 
and a modification to the disk operating system to sup¬ 
port higher-density disk storage. Knowledgeable people 
claimed that the TRS-80 Model 1, with its 48 K bytes of 
memory and single-density floppy-disk system, was not 
big enough to support Pascal. 

It was thus with considerable excitement that 1 read 
TSE-Hardside s advertisement for Pa sea 1-80 by Phelps 
Gates, I have used Mr Gates's excellent APL interpreter 
(also distributed by TSE-Hardside) for nearly a year, and 
it is notable for its completeness, compactness, and 
freedom from bugs. APL is another example of a lan¬ 
guage that many experts claimed could never be put on a 
TRS-80. If anyone could devise a good Pascal system for 
the TRS-80, it was Phelps Gates. I am happy to report he 
has done just that. 

It is worth saying a few words about Gates himself, as 
he has an intriguing combination of professional in¬ 
terests. Churning out interpreters and compilers is only a 


sideline for him. In real life, he is an associate professor at 
the University of North Carolina—in the classics depart¬ 
ment! His choice of avocation becomes less surprising 
when you learn he specializes in linguistics, which helps 
explain his expertise in computer languages. That he, 
rather than a computer professional, has put together 
good, complete versions of APL and Pascal for the 
TRS-80 should be a lesson to all of us. The supposed ex¬ 
perts probably never tried because they "knew" it 
couldn't be done. 

System Overview 

Pascal-80 is a stand-alone system written in Z80 ma¬ 
chine code and distributed on a TRSDOS disk (Model I 
or III format). The original disk may be copied with the 
TRSDOS BACKUP utility. 1 have run Pascal-80 under 
NEWDOS 40 to make use of my 40-track drives. So far, I 
have had no problems doing so. However, I have not 
been able to get Pascal-80 to run under NEWDOS 80 or 
LDOS. 


At a Glanrp 

Name 

Format 

Pascal-80 

5-inch floppy disk, TRS-80 
Model 1 or III TRSDOS 

Type 

format 

TRS-80 Pascal compiler 

Computer 

Author 

TRS-80 Model I or III with 

Phelps Gates 

at least 32 K bytes of 
memory; at least one disk 

Distributor 

TSE-Hardside 

drive 

6 South St 

Documentation 

Milford NH 03055 

14-page instruction booklet 

(800) 258-1790 

Audience 

Price 

Programmers in need of a 

Disk plus instruction 

Pascal compiler for the 

booklet, $99.95 

TRS-80 Model I or III 
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IMPOSSIBLE! 

NO, JU5T INCREDIBLE 



'"^ODUCTORY* 


$129 

£ FF£r expires 1 

T 4 a RE( 3- Si49.g 


IGK RamBoard 


FOR RPPLE II 
COMPUTERS 


Dealer Inquiries Invited 


INCREDIBLE IS RIGHT! 

if you've considered upgrading your Apple II to 64K 
you probably have also considered Ihe price. Almost all 
of our competitions boards are selling for around $200, 
We are announcing Incredible news for Apple owners by 
offering our 18K RamBoard for only $129.95. 

SOFTWARE COMPATIBILITY... 

HO PROBLEM. 

Let's face It... all RAM boards give you one thing; 16K 
more of Random Access Memory. They're all alike in 
bow Ibey install, what they are compatible with and how 
they operate. The RamBoard Is compatible with all Ap¬ 
ple II languages and software. The RamBoard enhances 
the Apple II by allowing larger languages, data bases, 
and programs. It greatly improves the capabilities of 
CPfM, PASCAL, FORTRAN. COBOL, and programs like 
VlsiCalc, Vi si File, and any large business or scientific 
program applications. 


COMPARE THE COMPETITION. 

The RamBoard offers all that you need to enjoy 64K of 
user ram in your Apple II at an affordable price, The Con- 
Comp RamBoard is constructed with high quality com¬ 
ponents and utilizes bi speed dynamic RAM, (200ns). It 
comes complete with installation and operation Instruc¬ 
tions, and to make good news better is covered by a One 
Year Warranty. 

NOW IS THE TIME TO BUY. 

They won't be available from your local dealer at this in¬ 
troductory price (suggested retail $149.95}. So before it's 
impossible order your RamBoard today. To order or form 
more information piease call or write. 

Con Comp Industries 
S33a Center Or. 

La Mesa, Calif. 9204i 
{7141 464-371 & 


ConComp 


Apple 11 is a trademark ol Apple Computer Inc, 
VisiCalc is a Ira demark of Personal Spit ware 
Pascal is a irademark of U.C.S.D. Regents 
CPfM Is a trademark of Digital Research 


industries 


Circle 101 on inquiry card. 












To start Pascal-80, you simply type in the program 
name under TRSDOS READY* The program starts by 
displaying the menu; table 1 lists the options available. 

The entire system resides in memory at once—editor, 
compiler, and p-code interpreter. This makes Pascal-80 
convenient and interactive, much like Disk BASIC. You 
can move quickly between editing, compiling, and run¬ 
ning a program without the need to save intermediate 
forms of the program on disk. The major difference be¬ 


EDIT 

the program in memory or create a new program from 
scratch. 

KILL 

(erase) the program currently in memory. 

SAVE 

the program in memory to a named disk file. 

LOAD 

a previously saved program from disk to memory. 

APPEND 

from a disk file to the program in memory. 

COMPILE 

the program in memory, producing p-code that can be 
run or saved in a disk file. The program text remains In 
memory. 

WRITE 

the p-code produced by the compiler into a named 
disk fife. 

EXECUTE 

a p-code file directly from disk, overwriting the com¬ 
piler to gain extra memory for run-time. 

RUN 

the program in memory, compiling it first if necessary. 

QUIT 

Pascal-80 and return to the TRSDOS command inter¬ 
preter 

Table 1: 

Options available with the Pascal-80 monitor . 


tween running Disk BASIC and Pascal-80 is that with 
Pascal-80 you must compile a program before running it* 
(And there is no ''immediate mode" allowing evaluation 
of instructions like PRINT 3/7 without embedding them 
inside a program, I know of no Pascal system that sup¬ 
ports such a mode*) 

For those of you unfamiliar with compilers, p-code, 
and run-time packages, here's a little background. The 
compiler takes your original source code, created using 
an editor, and translates it into an intermediate form 
called p-code. The p-code is then interpreted into ma¬ 
chine language by the run-time package or p-code inter¬ 
preter. For further information on this process, see the 
three-part article, "A Tiny' Pascal Compiler," starting in 
the September 1978 BYTE, 

The compiler is very fast, TSE-Hardside claims that it 
converts 1000 lines of Pascal code per minute to ex¬ 
ecutable p-code; my timings indicate this is very conser¬ 
vative, I get closer to 2000 lines per minute when the 
source is listed to the screen as it is compiled. When I turn 
off the source-listing option, 1 obtain compilation speeds 
of around 3000 lines per minute. These figures are very 
impressive; for comparison. Tiny Pascal, which handles 
only a small subset of the language, compiles about 100 
lines per minute. 

Naturally, there is a trade-off for the convenience and 
speed of having everything reside in memory at once* 
You are limited to compiling programs that can fit in 
memory all at one time. However, Pascal-80 conserves 


r 


Vi 





Obie Ditto Kanobbie, 
inventor of the 
Sword, 
Says: 


PRIORITY 


I COULDN'T HAVE DONE IT 
WITHOUT 

PRIORITY ONE ELECTRONICS' 
DETACHABLE 
FALL 1981 

ENGINEERING 
SELECTION GUIDE 

(BEGINNING ON 
PAGE 64 OF THE 

NOVEMBER ISSUE OF BYTE) 
K _ 


ELECTRONICS 


9161 DEEDING AVE. CHATSWORTH CA 91311 


if Obie Ditto Kanobbie Can Depend On Us, So Can You 



This is ail it takes to say this or 143 other expressions with MICRO¬ 
MOUTH* No software drivers or subroutines to load. MICRO' 
MOUTH *. the tatesl Circuit Celler product can be used as an 
emergency annunicator, as an aid for the handicapped. lor process 
control and to add dimensions to computer games. 

Sample phrases lhat can be programmed are: 

THE TIME IS 4 HOURS 23 MINUTES . (BEEP)" 

"THE SPEED IS 100 METERS A SECOND . SLOW DOWN' 
Thousands of expressions can be added by changing rhe ROM chips. 
MICROMOUTH* is plug compatible with APPLE II and TRS-SCT 
Directions included lor $100. HS and parallel port operation 
As featured in BYTE June, 1981 


Complete Kit: APPLE II .$120 .00 

TRS-80 Model I $150,00 
Assembled and tested: 

APPLE II.5150,00 


Call 1-800-645-3479, 



TRS-80 Model I w/power 

supply and cable.$170.00 

TRS-80 Model III. . . * $200,00 

■MlCRGMOUTH is i tradamaiK ol Micromin! Inc 
'OlGlTAl KEW is a Erademaf k d! 

Natural Semiconductor Cwp 

MICROMINT INC. 

917 Midway 
Wood mere, N.Y. 11598 
Dealer Inquiries Invited 


in N.Y. 1-516-374-6793 


306 December 1951 © BYTE Publications Inc 


Circle 349 on inquiry card. 































memory by using a space-compression technique: consec¬ 
utive blanks are counted and stored as a single byte with 
the high-order bit turned on. 

This technique provides ample space for user pro¬ 
grams. In a TRS-80 with 48 K bytes of memory, there are 
about 23,600 bytes for user programs. With strings of 
blanks compressed to a single byte, the average Pascal-80 
program line is about 20 bytes long. There is space for 
1180 such lines of code. The actual number depends on 
the style of the individual programmer. The estimate of 
20 bytes per line is conservative as most Pascal programs 
contain many lines with nothing but BEGIN or END on 
them. 

Systems that provide a separate editor, compiler, and 
run-time module require only components actually in use 
to be resident in memory, providing more space for user 
programs. On the other hand, however, such systems are 
more cumbersome to use because you must access the 
disk drives frequently to load each component of the sys¬ 
tem as it is needed, usually saving the output of each 
phase in a separate disk file. 

I like the interactive quality of Pascal-80 and wouldn't 
want to sacrifice that for the extra capacity of a system 
that uses a separate editor, compiler, and run-time mod¬ 
ule. However, there are times when extra program space 
comes in handy, and a simple enhancement to the com¬ 
piler would provide some: a command inserted into a 
Pascal source program to direct the compiler to start 


compiling source code from a disk file. This compiler 
command is usually called an INCLUDE facility. It 
allows the compilation of programs even though the 
source code is larger than memory. It also allows you to 
create a library of useful Pascal routines that can be IN- 
CLUDEd in programs as needed, rather than being typed 
or chained from disk using an editor. 

General Procedure for Use 

Here is a summary of the steps involved in creating, 
compiling, and running a Pascal-80 program: 

1. Type PASCAL from the TRSDOS READY prompt to 
load the Pascal system and enter the monitor mode. 
The options available are shown in table 1. 

2. Type E to enter the editor, which allows you to type in 
the source text for your Pascal program. When you 
finish typing in the text, exit from the editor by typing 
Break M, which returns you to the monitor mode. 

3. Type C to compile your program. The starting time of 
the compilation appears on your screen followed by 
the text of the program itself as it is compiled, unless 
you have selected the NOLIST option. If your pro¬ 
gram contains an error that prevents it from compiling 
properly, compilation is halted immediately. When 
you type E to reenter the editor to correct the mistake, 
the editors cursor is positioned at the point of the 
error, all set for you to correct it. This is a nice touch. 


SAVE $600. 00 
On TRS-80* 48K Model III 


Limited Supply Now Available 
For The Low*Low Price Of $1895. 00 



[J Please ship my TRS-00* 48ft Mcxfd III. Q Please: ship my upgrade KU III. 


NAME 


ADDRESS 


Includes all the standard basic features of the 
TRS-80* Model III with 48K of RAM and 2 Tandom 
double density disk drives. Completely compatible 
with TRSDOS™ 


If You Own A 16K Model III. 


You can easily expand your capabilities with our low 
cost upgrade Kit ML 

Completely compatible with TRSDOS™ the Kit ill 
single drive assemble includes: One 40 track 5 L A " 
double density Tandom disk drive, power supply, 
floppy disk control card, mounting hardware, 
pplicable cables and ______ . _ _ — 

easy to follow .V $599^ 

instructions. lfl m j n0 ' iB( ca |] (616) 233-0018 

Call TOLL FREE (8G0) 851-4614 


Morgan Products Inc. 
Mall To: 104 Berkshire Dr. 


TflS-flft and THS DOS are Trade Marks o# Tandy Corporation 


Belleville, IL 62223 


(Certified check or money order only) Q Piease ship COD 
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E Variant records, 

E The WITH statement. 

E Pointer variables and the procedures NEW and 
DISPOSE. 

EXj File window or “buffer" variables and the pro¬ 
cedures PUT and GET, 

E The data attribute PACKED is not needed, since aii 
structures are already packed on byte boundaries. This 
means that Pascal-80 is automatically as space-efficient as 
possible in storing data, without the need for RACKSng and 
UNPACKfng data. 

IS The procedure PAGE Is not Included, You can use 

WftlTE(LP,GHR(12)) to send an ASCII form feed character 
to the line printer. 

El Structures of FILES, such as ARRAY of FILE, are not 
permitted, 

K] Procedures and functions may not be passed as pa¬ 
rameters to other procedures or functions. 

El The total size of an expression passed as a value 

parameter may not exceed 510 bytes (but this is not a limita¬ 
tion for VAR parameters). 

E Sets may have no more than 256 members, If the 
elements of a set are numeric, they must be in the range of 
0 to 255* 

Table 2: Standard Pascal features that are not implemented 

in Pascal-80. 


5 or 10 Mbyte Storage for 
Heath/Zenith, TRS-80, 
SuperBrain, S-100 
microcomputers. 

Now* hard disk add-on storage for 
your computer, at a price you can afford. 

Available for a surprisingly low $3495 for the 
5 Mbyte hard disk. $4350 for the 10 Mbyte disk. 

Disk drives and controller cards also available. 



CMC international 


A Division of Computer Marketing Corporation 

11058 Main, Suite 125, Bellevue, WA 98004 
Telephone (206) 453-9777 Telex 152556 SEA 


4* Once you have compiled your program with no 
errors, type R to run it. If you find an error during 
your program's execution, go back into the editor 
from the monitor mode, correct the error, and start the 
compile-and-run cycle again. 

5. From the monitor mode, you can perform various 
kinds of program storage and retrieval: save the cur¬ 
rent source program, save the current compiled pro¬ 
gram, load a source program, or load and execute a 
previously compiled program from disk. This latter 
option has a special benefit—it gives you about 10 K 
extra bytes of free memory for use at run-time. Since 
the program has already been compiled, the compiler 
portion of Pascal is not needed. So when you choose 
this option, your program overwrites the Pascal com¬ 
piler, giving you the extra memory. 

Editor 

The Pascal-80 system includes a simple full-screen 
editor. It allows you to move a blinking cursor around on 
the screen and type over any text to change it* Changes 
that appear on the screen are not actually made to the 
text until you press the Enter key with the cursor posi¬ 
tioned on that line. This is confusing at first because it is 
easy to make changes to one line and then use the up- 
arrow or down-arrow key to move to another line, with¬ 
out pressing Enter to make the changes take effect. 
Another bothersome aspect of this editor is the lack of 
character delete and insert commands. This requires you 
to retype most of a line that needs something inserted or 
deleted. There is a line insertion and deletion command, 
however. There is also a command to scroll backward or 
forward one page at a time in the text buffer. 

It is handy to have this editor available during program 
debugging; it allows you to move quickly between edit¬ 
ing, compiling, and running the program being tested* In 
my opinion, however, it is just too simple to serve as the 
primary editor for creation and heavy maintenance of 
large source files, 

I have a suggestion to remedy this limitation: use a full- 
featured editor such as Radio Shack's Scripsit for pro¬ 
gram creation and major editing; use the Pascal-80 editor 
solely for interactive development* You can't do this with 
the present release of Pa seal-80 because the source code is 
saved on disk in a compressed format that cannot be read 
in by a general-purpose editor. However, it shouldn't be 
too difficult for author Gates to add an ASCII (American 
Standard Code for Information Interchange) option to 
the SAVE and LOAD commands. It would be similar to 
the "A" option now available with Disk BASIC's SAVE 
command* That simple change would make a world of 
difference for Pascal programmers. 

Compiler 

Pascal-80 follows the description of Pascal given in the 
excellent tutorial by Peter Grogono, Programming in 
Pascal (Reading MA: Addison-Wesley, 1978), The com¬ 
piler is based on the original language as designed by 
Niklaus Wirth, However, Pascal-80 does not implement 
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Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for Z80 
micros, they look for 
the big system features 
they’re used to. And that’s 
why they like Mufti-User 
OASIS. You will too. 


DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking, 
OASIS has it. 


SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 


Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 


(THEN COMPARE.) 


Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn’t it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Privilege 
Level features of Multi-User 
OASIS, a system manager 
can specify for each user 
which programs and files 
may be accessed — 
and for what purpose. 

Security is further 
enhanced by User 
Accounting —a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features, 

OASIS has them. 


EFFICIENCY: 
RI-ENTRAHT BASIC 


A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 


memory is needed. Even 
if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 
of all the memory you have 
available—because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it. 


AND LOTS MORE... 


Multi-User OASIS supports 
as many as 16 terminals 
and can run in as little as 
56K memory. Or, with 
bank switching, as much 
as 784K. 

Mu l ti-Tasking lets each 
user run more than one 
job at the same time. 

And there's our BASIC- 
a compiler, interpreter and 
debugger all in one. 

An OASIS exclusive. 

Still more: Editor: Hard 
& Flopp y Disk Su pport: 

Keyed (ISAM), Direct & 
Sequential Files; Mail-Box; 

Scheduler; Spooler; 
all from OASIS. 

Our documentation is 
recognized as some of the 
best, most extensive, in the 
industry. And, of course, 
there's plenty of 
application software. 

Put it ail together and it's 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today. 



OASIS IS AVAILABLE f=Ofl 

SYSTEMS Altos, Compucorp: CromemcG 
Delta Products; Digital Group, Digital 
Microsystems: Dynabyte; Godboul, IBG. 
Index. Intersystems North Star; Onyx, 

SD Systems: TR5 flO Mod M. Vector 
Graphic: Vorimex 

CONTROLLERS Bell Controls, Cameo 
Corvus. Konan: Micromalion: Micropolis. 
Tar bell: Teletek; Thinkertttys; X Comp 

Write for complete, 

free Appficalion Software Directory 


PLEASE SEND ME: 


Product 

Price 

with 

Manuel 

Manual 

Only 

OPERATING SYSTEM 

(includes; 

EXEC Language, 

File Management, 

User Accounting 

Device Divers; 

Print Spooler, 

General Text 

Editar etc.5 

SINGLE-USER 

MULTI-USER 

SI SO 

3 SO 

$17,50 

17.50 

BASIC COMPILER/ 
INTERPRETEH/DEBUGGER 

IDO 

15 00 

RE-ENTRANT BASIC 
COMPILER / INTERPRETER/ 
DEBUGGER 

ISO 

15,00 

DEVELOPMENT PACKAGE 

(Macro Assembler; 

Linkage Editor. 

Debugger) 

ISO 

25 00 

TEXT EDITOR A 

SCRIPT PROCESSOR 

ISO 

15.00 

DIAGNOSTIC A 
CONVERSION UTILITIES 

(Memory Tesl: 

Assembly Language, 
Conveners; File 

Recovery. Disk Test. 

F.le Copy Irom 
other OS; elc.) 

100 

15.00 

COMMON f CATIONS 
PACKAGE 

(Terminal Emulator, 

File Send & Receive) 

too 

15-00 

PACKAGE PRICE 

(AH ol Abevej 

SINGLE-USER 

MULTI-USER 

500 

850 

60.00 

60.00 

PILE SORT 

100 

15.00 

COBOL-ANSI 74 

750 

35,00 


Order OASIS from: 

Phase One Systems, Inc. 

7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 

Telephone (415) 562-0085 
TWX 910-366-7139 

NAME _ 

STREET (NO BOX =)_ 

CITY _ 

STATE_ZIP_ 

AMOUNT 8 

(Attach system description, 
add £3 for shipping; 

California residents add sales tax) 

□ Check enclosed □ VISA 

□ UPS C.O.D. □ Mastercharge 

Card Number__ 

Expiration Date__ 

Signature_ __ 


MAKES MICROS RUN LIKE MINIS 
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the full Pascal language. The limitations and restrictions 
are listed in table 2. On the positive side, Pascal-80 pro¬ 
vides a number of extensions to the original language. 
These are listed in table 3, 

The standard Pascal functions are provided: ABS, 
ARCTAN, COS, EOF, EOLN, EXP, LN, ODD, QRD, 
PRED, ROUND, SIN, SQR, SQRT, SUCC, and 
TRUNC* They are calculated with 14-digit precision* 
Functions to access the Z80 ports (like BASIC's INF and 
OUT functions) are not provided. Also, there is no ran¬ 
dom-number generator* 

Although all the TRS-80 graphics characters can be 
printed through use of the CHR function, there are no 
equivalents to BASIC's SET, RESET, and POINT func¬ 
tions for dealing with a single graphics pixel* There is also 
nothing like BASIC's PRINT @ statement that positions 


0 Arrays of characters may be printed with a single statement 
(le: WRITEfSTRING) will write out the ARRAY of CHAR 
called STRING). 

0 In addition to type REAL, with 14*dlglt precision, Pascal 80 
adds REALS, with 6-digit precision. REALS saves space 
when declaring large arrays. It doesn't save much time, 
however, since all calculations are carried out internally 
with 14-digit precision, REAL6 variables that are not mem¬ 
bers of an array or record may not be passed to a proce¬ 
dure or function as vaiue parameters. 

0 The files INPUT and OUTPUT need not be Included In the 
PROGRAM statement, and the program name is also op¬ 
tional. The file LP Is predefined to be the line printer. 

0 The CASE statement Is extended to include an ELSE clause 
that is executed if none of the cases is satisfied. If no case 
Is satisfied and there is no ELSE clause, control falls 
through to the next statement with no error condition raised. 

0 Output formatting is provided with the syntax WRITE(ex- 
pression : fietdwidth : digits). This says to write the value of 
expression In a field of fieldwidth columns with digits 
number of digits after the decimal point. A field width of - 1 
results In scientific notation; a field width of 0 results in the 
default format, also used if no format parameters are 
specified (eg: WRITE(express/bn)), The default format is to 
print the number with a leading blank, and as many digits 
after the decimal point as necessary, up to 14 significant 
digits. 

0 Built-in functions and procedures: 

CHR(n) returns the character, type CHAR, whose ASCII 
value is n . 

CLS clears the screen. 

POKE{address,value) places a 1-byte vaiue from 0 to 255 in¬ 
to the memory location address. 

INKEY is like the BASIC !NKEY$ function; it returns a CHAR- 
type value corresponding to the key pressed. If no key is be¬ 
ing pressed, it returns CHR(O). 

CALL(address,va/ue) places a 1-byte vaiue from 0 to 255 in 
the A register and calls a Z80 subroutine at address. The 
contents of the Z80 s A register after the call are returned 
as type INTEGER. 

MEM returns the number of bytes of free memory, 
PEEK(address) returns the contents of address . 

FP {expression) returns the fraction part, or mantissa, of a 
REAL number. 

EX[expression) returns the exponent of a REAL number. 
Table 3: Err/itmcemeHta and special features of Pascal-80. 


the cursor on the screen* Pascal procedures can be written 
to handle all these, but they really should be built into 
any language implemented for the TRS-80. 

READ and WRITE statements are provided to perform 
sequential input and output to disk files* The statement 
SEEK{expression,/i7ename) allows random file access by 
positioning to the record whose number is given by ex¬ 
pression . You can thus SEEK a particular record, and 
then READ and/or WRITE that record, performing an 
update in place on the file* This powerful extension over¬ 
comes an oft-voiced objection to many implementations 
of Pascal disk input/output: they do not provide random 
file access* 

I do have a few complaints and suggestions for im¬ 
provements to the system* 

There is a restriction on SEEK that may cause problems 
for some applications; you cannot SEEK past the 
65,535th byte of a file. In many applications, files larger 
than 64 K bytes are common. Considering the space 
available on the double-density Model III disks, and the 
general trend toward increasing disk-storage space on 
microcomputers, I believe this SEEK limit should be 
remedied in a future release of Pascal-80* 

One serious limitation of Pascal-80 s disk-file interface 
is that file names are determined at compile-time* That is, 
you must specify the actual file name in your program 
when you edit it. Once compiled, that file name cannot 
be changed without reediting the program and compiling 
again* This means you cannot write a general-purpose 
program to work on any file, getting the specific file 
name from the user when the program is run* 

Use of the PEEK, POKE, and CALL functions/proce¬ 
dures is made difficult by two things: 

• Pascal-80's use of memory is undocumented; no mem¬ 
ory-map is provided. 

• No way is provided to reserve memory for user ma¬ 
chine-language programs or data. There is nothing equiv¬ 
alent to BASIC's MEMORY SIZE? question* Instead, 
Fascal-80 uses all memory available. 

These factors make It almost impossible to integrate user- 
written machine-language routines into the Pascal-80 en¬ 
vironment. Regrettably, this rules out the use of nonstan¬ 
dard printers that require special driver routines loaded 
in high memory* 

If 1 may editorialize a bit, it seems it is time to stan¬ 
dardize the protocol to be followed when reserving 
TRS-80 high memory for user-defined machine-language 
programs. One of the smoothest things about operation 
of "second-generation" TRS-80 operating systems such as 
LDOS, NEWDOS/80, etc, is the way they handle this. 
The memory location hexadecimal 4049, referred to in 
the literature as HIGHS and HIMEM, contains the ad¬ 
dress of the highest byte in memory available for use by 
any program. Memory starting at the next byte past this 
address is reserved. Any program that needs to use high 
memory should allocate it downward from the address 
pointed to by HIMEM, and then reset HIMEM to point 


310 Cfcceinber 19®1 © BYTE Publications Inc 










NEECO 


WHY BUY FROM THE BEST? 

Service... Support... 
Software... 


NEECO 

679 HIGHLAND AVE. 
NEEDHAM, MA 02194 


(617) 449-1760 

Telex: 951021 


MON-FR! 9:00 - 5:00 


MaitorCharge and VISA Accepted 


MULTI-CLUSTER 

For Commodore Systems, allows 3 
CPU's (Expandable to B) lo access a 
single Commodore Disk. 

MULTI-CLUSTER (3 CPU's).S 795 

Each Additional CPU (up to B) .., S 199 


commodore 

16K B (16K RAM-40Column)-Llm.Qty ....S 995 

32 K B (32K RAM-40 Ctm.) - Lim. Qty .......SI295 

4016(16K RAM 4.0 Basic-40 Clm.).S 995 

4032 (32K RAM 4.0 Basic-40 Clm.).. $1295 

8032 (32K RAM 4.0 Basic-BO Clm.). $1495 

8050 Dual Disk (1 Meg Storage) .....* *... . * $1795 

4040 Dual Disk (343K Storage).....*. .. $1295 

5010 IEEE Modem .........S 280 

C2N Cassette Drive ,...* *, * . .. S 95 

CBM - IEEE Interface Cable .....$ 40 

IEEE - IEEE Interface Cable......,. $ 50 

VIC 20 Home/Personal Computer...$ 295 


CALL NEECO FOR 
ANY OF YOUR 

COMMODORE COMPUTER NEEDS 


JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG. 

WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK” CONDITIONS. 


EPSON PRINTERS 

MX-80 PRINTER.$ 645 

MX-80 FT ...$ 745 

MX-100 .$ 945 

MX-70 .$ 459 

INTERFACE CARDS 

8141 (RS-232)..$ 75 

8150 (2K Buffered RS-232)...$ 150 

8161 (IEEE 488) ...$ 55 

8131 (Apple Card) ...S 65 

6230 (Apple Card) .S 25 

6220 (TRS-80 Cable).$ 35 

DIABLO 630 PRINTER 

DIABLO 630-Serial-RS-232.$2710 

Tractor Option .$ 250 


NEC SPINWRITER PRINTERS 

5530 (Parallel).$3055 

5510 (Serial) . $3055 

5520 (KSR-Serial). $3415 

Tractor Option.$ 225 


APPLE 

16K APPLE 11+ .$1330 

32K APPLE 11+ .$1430 

48K APPLE 11+ .$1530 

APPLE OISKw/3,3 DOS .$ 650 

APPLE DRIVE Only.$490 

APPLE III 128K ■ In Stock! 
w/Monitor + 

Info Analystpak.$4740 


AMDEK MONITORS INTERTEC COMPUTERS 


Video 100 12" B+W.$ 179 

Video 300 ir Green.$ 249 

Color \ 13" Low Res.$ 449 

Color I113" High Res--- $ 999 


64K Super bra in 

(360 Disk Storage), CP/M™.. . S3495 
64K QD Superbrain 

(700K Disk Storage), CP/M, $3995 


*CP/M is a registered trademark of Digital Research 


ATARI COMPUTERS 


Atari 400 (16K RAM) ...$399 

Atari 800 (32K RAM) ■ good thru 8/31 .$1080 

Atari 410 RECORDER .S 89.95 

Atari 810 DISK DRIVE.$ 599.95 


NEECOcarriesall available ATARI Software and Peripherals. 


PROFESSIONAL 
SOFTWARE 

WordPro 18k.$ 29.95 

WordPro 3 (40 C!m.)16K ....$ 199.95 

WordPro 3+.$ 295 

WordPro 4 (80 Clm.) 32K .... $ 375 
WordPro 4+.$ 450 
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below the block of memory it just allocated for itself. 
Programs such as Pascal-80 should check HIM EM when 
they start, and not use any memory above the current 
value of HIMEM. If all programs followed this protocol, 
life would be much easier for the user—there would be no 
need to worry about conflicts in memory usage between 
different machine-language drivers, or to remember what 
the highest available memory location is in order to sup¬ 
ply it to a program such as BASIC every time it is run. I 
hope a future release of Pascal-80 will follow this pro¬ 
tocol. 

Performance 

As far as the performance of Pascal-80 programs is 
concerned, 1 made some very rough timings and found 
that for a short, simple looping-type program using IN¬ 
TEGER variables, Pascal-80 is four to five times faster 
than an equivalent BASIC program. This advantage 
should increase for larger programs because BASIC takes 
longer to find the destination of a GOTO, GOSUB, etc, 
as program size grows, and it takes longer to look up a 
variable as the number of program variables increases. 
With Pascal-80, such things are resolved at compile-time 
rather than run-time; thus, the time taken at run-time is 
independent of program size. 

Programs involving extensive floating-point computa¬ 
tions are potentially faster in BASIC than in Pascal-80. 
This is due to the latter's exclusive use of double-precision 
arithmetic. If all you need is single-precision arithmetic 


New self-study course 
in microprocessing 
includes lectures 
on audio cassettes. 

Microprocessing Essentials' includes 32 
taped lectures by Dr. Barry Paton, 
designed as a comprehensive course for 
engineers and technologists in industry. 

The package includes a single-board 
computer. 4 experimental boards, power 
supply, software library, and 400 pages of 
lecture notes. Show this ad to your 
company’s Director of Training, or better 
still, show him our free 6 page brochure! 

NEED MORE INFORMATION? 

Write to: 



Waterloo Distance Education, Inc. 

F,0. Box 62 Waterloo, Ontario, Canada. 
N2J 326 

or telephone (519) 684-4340 


for your computations, BASIC will do them faster. 

Run-time errors result in clear, English error messages 
that specify the hexadecimal offset of the p-code instruc¬ 
tion that caused the error. The offsets corresponding to 
the beginning of each line of Pascal-80 source code ap¬ 
pear in the listing created during compilation. This 
method enabled me to pinpoint easily the source of every 
run-time error encountered. A run-time error terminates 
program execution. There is no provision for program 
trapping of run-time errors, as the ON ERROR statement 
of BASIC allows. 

Documentation and Support 

Pascal-80 comes with a small booklet that adequately 
describes how to use the editor, monitor, and compiler, 
explains the limitations and extensions Pascal-80 makes 
to standard Pascal, and lists the error messages generated 
by the compiler and the run-time system. No comprehen¬ 
sive description of the language implemented by 
Pascal-80 is provided. Examples are few and are directed 
toward pointing out differences between Pascal-80 and 
standard Pascal, rather than toward teaching about the 
language. 

The manual does not purport to be a beginner's guide 
or even a reference manual, and you will definitely need a 
textbook such as Grogono's to use this system. L had no 
trouble figuring out the system, but I am an experienced 
programmer; this manual would be rough going for a 
novice. I have seen much worse documentation than this; 
but I have also seen much better for products costing 
much less. 

1 believe the microcomputer software market has 
matured sufficiently that there is no longer any excuse for 
incomplete, difficult-to-read documentation. For a pro¬ 
gram costing almost $100, I expect much more than a 
14-page leaflet. It would pay for TSE-Hardside to invest 
in a professionally written manual for a major product 
like a Pascal compiler. 

Conclusions 

If my criticisms seem harsh, let me emphatically state 
that I am very excited about having a nearly complete im¬ 
plementation of Pascal for the TRS-80. Pascal-80 is better 
suited to the TRS-80 than any Pascal system I have seen 
so far. It is extremely fast, and it provides niceties like 64 
significant characters in variable names, 14-digit preci¬ 
sion on all transcendental functions, and the sheer 
elegance of Pascals defined-type mechanism. 

From my conversations with Gates, it is apparent he 
intended to provide a teaching tool people could use to 
learn Pascal programming as an alternative to BASIC. He 
has certainly done this and more. Pascal-80 is suitable for 
many things now being done in BASIC. In fact, it is 
because Pascal-80 does so much more than just provide a 
teaching tool that 1 hope he will consider implementing 
the minor enhancements I have suggested. It would be 
nice to be able to use Pascal-80 for all program develop¬ 
ment on the TRS-80, instead of being forced to use 
BASIC for some things.* 
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There i was in my basement 

A FEW MONTHS AGO... , 


THE ONLY TROUBLE 
IS, 1 STILL HAVE TO 
GET UP AT 7:00 AND 
GO TO MY BORING 
JOB l 


GEE, I HAVE SO MUCH 
PUN WRITING PROGRAMS 
POR MY LITTLE MICRO 
THAT I DIDN'T NOTICE 
HOW LATE IT IS. > 


The next morning, it happened/ 


HONEY, I JUST SAW THIS AD FOR MICRO 
PRO™. THEY'RE LOOKING FOR NEW SOFT¬ 
WARE TO MARKET. YOU SHOULD LOOK^ 

INTO IT ! j- 7 -—- M) 

s^__ fWmm. MICROPRO ™/ / 

f\l _ I THEY'RE THE POLKS WHO 
N MAKE *VOflDSMR™ AND 1 

VlMktm A WHOLE FAMILY OF 
kjl **^8 GREAT BUSINESS SOFT- ! 
HH v jJ WARE. THEY REALLY / 
KNOW WHAT THEY'RE ,* 
Nb 4e>\ DOING l 


f ... AND YOU SAY T 
MICROPRO 1 ** HAS A 
WORLDWIDE NETWORK 
OF OVER 900 DEALERS? 

AND A VIGOROUS 
MARKETING PROGRAM 
FOR NEW PRODUCTS? 
I'LL COPY MY 
, PROGRAM AND SEND 
\ FT RIGHT IN / J 


K Announcing the 
MicroPro™Software Search, 

Seriously, if you write tru ly ou tstan d i ng software, 
MicroPro could be your best route ro marketing success, 
MicroPro makes software that’s the best at what it 
does, P rogra ms 1 ike WordSta r T M We re look i n g for more of the 
same—CP/M programs that enhance our product line, that serve people in new 
and powerful ways. Were especially interested in software with business applications 
and with user-friendly documentation, 

MicroPro has aggressive marketing, A rapidly growing network of distributors 
and dealers, And a widespread reputation for product excellence. 

We’D negotiate financial arrangements individually with software authors, 
and may ofter royalties or outright purchase. For details on the MicroPro 
0 ^ Software Search, write Charles Stevenson, Product Planning Specialist, 
* 3 ? MicroPro International Corporation, 1299 Fourth St,,San Rafael,CA 94901. 

SOFTWARE THAT MEANS BUSINESS 


Ano SO, HERB I AM TODAY , ON MY NEWLY 
PURCHASED YACHT SOMEWHERE Off GREECE. 


SOY OH BOY, IT'S SURE NICE 
LIVING OFF MY SOFTWARE 
INCOME WHILE I SIT HERE 
WRITING NEW PROGRAMS t , 


OH DARLING, I'M 
SO GLAD WE SAW 
THAT MICROPRO™ 
■- t AD/ 


INTERNATIONAL CORPORATION 

1299 Fourth Street, San Rafael, California 94901 
(4151457-8990; lelex 340-388 


Circle 259 on inquiry card. 


BYTE December 19S1 3X3 
















































BYTELINES 


News and Speculation About Personal Computing 

Conducted by Sol Llbes 


Looking Back On 

19B1x Looking back on the 
year, I have been struck by 
three developments. The 
first is that probably more 
new microcomputers were 
introduced in 1981 than in 
all the previous years com¬ 
bined. Second, that this was 
the year in which the "big¬ 
gies" (eg; IBM, Xerox, etc) 
finally realized they could 
no longer ignore the person¬ 
al-computing market and 
jumped into the fray. Third, 
in 1981 the Japanese began 
exporting personal comput¬ 
ers to the US. 

IBM, whose earnings for 
the first half of the year rose 
53% (one-third the inflation 
rate), saw minicomputer 
makers like DEC (Digital 
Equipment Corporation) in¬ 
crease their earnings over 
35%. Personal-computer 
makers like Apple had an in¬ 
crease of more than 200%. 
In the course of the last 10 
years, IBM has seen its share 
of the market decrease from 
more than 50% to less than 
25%, If this trend were to 
continue, IBM would be¬ 
come a minor entity in the 
computer market within five 
years. 

Thus, IBM had no choice 
but to enter the personal- 
computer marketplace. By 
hesitating on minicomput¬ 
ers, IBM left the field wide 
open for DEC. This has re¬ 
sulted in DEC garnering $3.2 
billion in minicomputer 
sales and IBM having only a 
small slice of the minicom¬ 
puter market. In the micro¬ 
computer market, Apple, for 
example, will probably show 
about $350 million sales this 
year and possibly $600 mil¬ 
lion next year. The question 
is: Has IBM again waited too 
long? 


No one doubts that the 
IBM Personal Computer is a 
terrific product Although it 
offers no innovative fea¬ 
tures, it does have a new 
price/performance ratio 
from a company with the 
strongest marketing organ¬ 
ization in the world. The Per¬ 
sonal Computer is being sup¬ 
ported by $12,5 million that 
IBM will spend on television 
and print advertising. With¬ 
out a doubt, IBM did a con¬ 
siderable amount of market 
research in deciding which 
way to attack the personal- 
computing market. 

Several microcomputers 
are already on the market 
with features virtually iden¬ 
tical to the Personal Com¬ 
puter's—some even have 
more power—but none at 
the IBM price or with its ser¬ 
vice support. It is rumored 
that more than 40,000 Per¬ 
sonal Computers were or¬ 
dered on the day it was un¬ 
veiled Now, the questions 
are: 

• How much business will 
IBM snatch away from Ap¬ 
ple, Tandy, Commodore, 
and Atari? 

• How will Apple and the 
others respond? 

• How will the Japanese 
compete with IBM? 

IBM's Personal Computer 
marks a distinct shift in the 
company's traditional way 
of doing business, which was 
"we make it and sell it our¬ 
selves." Actually this policy 
change started to take effect 
some time ago, but IBM tries 
not to talk about it. Early 
last year, for example, if in¬ 
troduced a video-display ter¬ 
minal that could be used 
with non-IBM equipment—a 
first—and discovered that 


sales for this unit were so 
great that delivery now re¬ 
quires 4 to 6 months' lead 
time. Only two weeks before 
the Personal Computer was 
released, IBM quietly an¬ 
nounced the System/23, 
which uses the 8086 micro¬ 
processor (big brother to the 
8088 used in the Personal 
Computer). The 5ystem/23 
really begins where the Per¬ 
sonal Computer ends, with 
full-size floppy disks, multi¬ 
users, etc. In effect, it pro¬ 
vides upward compatibility 
for users starting out with 
the IBM Personal Computer 
who find its small disk-stor¬ 
age space and limited I/O 
(input/output] options 
restricting. 

Another startling change 
in IBM policy is its selling 
the system through comput¬ 
er stores (currently there are 
contracts with Computer¬ 
Land and Sears Roebuck). 
IBM has also announced dis¬ 
counts for educational users 
and other quantity buyers. 
IBM's most surprising policy 
shift is in encouraging soft¬ 
ware development by out¬ 
siders. IBM intends to mar¬ 
ket the software and pay 
royalties to the authors. 
Probably nine out of ten of 
the 40,000 computers 
ordered on Day-One were 
from software developers. 
(What a way to sell comput¬ 
ers!) After all, the profits for 
IBM are really in hardware 
sales and not in software. 
Osborne is proving this by 
practically giving away soft¬ 
ware with its computer 
Also, it is impossible for a 
manufacturer to protect it¬ 
self against software com¬ 
petition. IBM learned this 
when Digital Research in¬ 
troduced a version of CP/M 
for the Displaywriter (which 


also uses an 8086 micropro¬ 
cessor)* 

The last question is how 
will the microcomputer 
makers in the US and Japan 
respond to the IBM entry? 
Rumors are circulating that 
Apple is about to introduce 
two new computers: its long- 
awaited 16-bit system, using 
the Motorola 68000, packed 
with 128 K bytes of pro¬ 
grammable memory, and 
available in both desktop 
and suitcase versions, and a 
low-cost version of the Ap¬ 
ple II using 16 K-bit memory 
chips that later can be re¬ 
placed by 64 K-bit chips 
when these are available 
in quantity. The Japanese 
are thought to be developing 
8088- and 8086-based per¬ 
sonal computers that will be 
"plug-compatible" with 
CP/M software developed 
for the IBM Personal Com¬ 
puter. Several Japanese 
companies have signed 
licenses for CP/M-86 and 
have been negotiating with 
Peachtree Software (supplier 
of the IBM accounting pack¬ 
age), SofTech Microsystems 
(supplier of’the IBM Pascal 
package), Microsoft (sup¬ 
plier of IBM BASIC), and Per¬ 
sonal Software (supplier of 
IBM VisiCalc). It is apparent 
that in 1982 personal-com¬ 
puter buyers will be able to 
choose among many dif¬ 
ferent computers that run 
the same operating systems 
and applications software. 

D fsk-Drlve Happen¬ 
ings: Seagate Technol¬ 
ogy—a Shugart Associates 
spin-off and the first com¬ 
pany to ship quantities of 
5 Vi-inch Winchester hard 
disks—has announced that 
sales totaled almost $10 
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2670 Cherry Lane • Walnut Creek, CA 94596 
(415) 938-2680 


Dealer inquiries invited. 

Dealers outside California call (501)442-0864. 
Inside California call (415) 938-2883. 


Milestone is a trademark oi Organic Software. 
CP/M is a trademark of Digits) Research. 

MILESTONE requires S6K RAM and 
CP/M Also available for CP/M 86. Apple 
Pascal and UCSD Pascal Specify 8080, 
280. COOS. 8086. UCSD Pascal or Apple 
Pascal. Formats: 8' ! single density ISM 
soft sectored. 5Vi" NorttiStar DD, 
Micropolls Mod II. SuperDratn 3 D. Apple II 


PERT/CPM TIMESAVER 


milestone; 


a project manager, you Know the 
fa\ue of careful planning. Oversights 
and miscalculations can cost you 
crucial time and money, 

MILESTONE is a powerful “Critical Path” 
Program that can be used for planning 
md analyzing virtually any project, from 
he opening of a retail store, to charting 
:he progress of a police investigation; 
rom drawing up a cost estimate for a 
construction project to scheduling the 
Jevelopment (and involved expenses) of 
a new computer; from keeping track of 
ental equipment to allowing a winery 
:o chart the evolution of a vintage 
Dhardonnay from harvest to bottling. 

The applications are endless. 

A/haVs more, MILESTONE is one of the 
easiest software packages to use. Once 


the working days, skill categories, 
wages or salaries and time increments 
are defined, then MILESTONE is ready 
to do the work for you. Change, for 
instance, the estimated completion 
date of a particular fime*critical task, 
and you’ll instantly see it's effect on 
the entire project. Ail scheduling, man¬ 
power costs, associated reports, etc. 
are immediately re-tabulated. A calendar 
display allows you to visually follow 
the activities (200 per project with 64K 
RAM, 100 with 56K RAM). Examples 
are included on the disk. 

TIME IS MONEY. SAVE BOTH WITH 
MILESTONE. 

Price is $295, Manual alone—$30, 

SOFTI/IARE 

SOFTWARE 
DIGITAL AMRKETING 

DIGITAL/VMRKETING 


WHEN 

TIME 

IS 

MONEY. 

A PROJECT MANAGEMENT 
AND TIME SCHEDULING 
PROGRAM. 
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million, with nearly $2 mil¬ 
lion in profits, in its first year 
of operation. Meanwhile, 
Shugart Associates is 
rumored to be redesigning 
its popular 5A20G 5-inch 
floppy-disk drive. It will be 
called the SA21Q, will be 
made in japan by Matsu¬ 
shita, and will sell for less 
than $90 in quantity. 

In other action, Amlyn 
Corporation, San Jose, Cali¬ 
fornia, has introduced a 
5-inch floppy-disk drive with 
a selector mechanism that 
selects any of five 5-inch 
floppy disks (under comput¬ 
er control). This will provide 
up to 8 megabytes of data 
storage, Micropolis, which 
recently increased its 5-inch 
floppy-disk drive to 2 mega¬ 
bytes of storage, has dis¬ 
closed that it is working on a 
4-megabyte 5-inch drive for 
introduction at next year's 
National Computer Confer¬ 
ence. Tecstor, Huntington 
Beach, California, has re¬ 
vealed that it is developing a 
640-megabyte, Winchester 
14-inch disk drive, the 
largest yet. 

True Three-Dimen¬ 
sional Computer-Display 
Debuts; Cenisco Computer 
Corporation, Costa Mesa, 
California, is now shipping 
video systems that display 
true three-dimensional im¬ 
ages. The computer presents 
pictures of successively 
deeper layers of space-filling 
image via a moving mirror. 
This is done rapidly enough 
to create a single flicker-free 
image, Priced at $100,000 
each, the units are expected 
to be useful in seismic-data 
analysis, oil exploration, 
computer-aided design, 
medical imaging, and earth¬ 
quake prediction. 

(Random Rumors: This 
spring Fujitsu Ltd, now a sec¬ 
ond source for the 8086 and 
8088 microprocessors, is ex¬ 
pected to announce a word 


processor and personal com¬ 
puter using these chips. ... 
Tandy is said to be working 
on a system based on the 
68000 to be released any 
day. It's also stepping up 
software production and is 
attempting to release be¬ 
tween four and 12 new soft¬ 
ware packages a month. 
Following in the footsteps of 
IBM, it is actively soliciting 
software from outside devel¬ 
opers. Tandy's biggest soft¬ 
ware push is in producing 
business software for the 
Models fl and IIL Tandy 
may offer CP/M for these 
machines. A VisiCalc-like 
product is also rumored for 
the low-cost Color Comput¬ 
er. ... Xerox is reported to be 
working on a Z80-based 
computer that is less expen¬ 
sive than its current Model 
820. It has been dubbed the 
Inchworm (the code name 
for the 820 was the Worm, 
for Wonderful Office Re¬ 
source Machine). It is ex¬ 
pected to sell for under 
$1000, have 16 K bytes of 
programmable memory, 
64 K bytes of read-only 
memory, an 80 by 25 dis¬ 
play, RS-232C printer and 
modem ports, and CP/M- 
compatibility. ... Wang ts 
putting the final touches on 
its CP/M-compatible person¬ 
al computer. ... DEC is 
rumored to be prepared to 
announce its TC personal 
computer, built around an 
LSI-11.... A major Japanese 
company has invested over 
$100 million in CMOS 
research. Look for resulting 
major advances in memory 
technology in a year of so. 
... Also from Japan comes 
word of a new computer ter¬ 
minal with many of the 
features of the Xerox Star, 
but at a substantially reduc¬ 
ed price. ., . Meanwhile, an¬ 
ticipate IBM jumping onto 
the UNIX bandwagon, with 
versions for the Series 1 and 
4300 computers. The soft¬ 
ware is being developed by 
an independent software 


house. ... Vadic may be 
close to introducing a 
4800 bps modem for voice- 
grade telephone lines. The 
price range will probably be 
in the $2-3000 neighbor¬ 
hood. Rockwell Interna¬ 
tional and Racal Corpora¬ 
tion are also said to be work¬ 
ing on 4800 and 9600 bps 
modems for voice-grade 
lines.... Hitachi is expected 
to start shipping large- 
volume quantities of the 
68000 microprocessor at 
substantially reduced prices. 
,,. Rumors persist that 
Motorola has 13 MHz ver¬ 
sions of the 68000 running in 
its lab and that Intel has 
14 MHz versions of its 8086 
running. .., 

New Logic-Circuit Re¬ 
search; IBM is researching 
new types of logic circuits 
that could have far-reaching 
effects on the size, cost, and 
performance of future com¬ 
puters. Among the new cir¬ 
cuits is a device called "low- 
voltage inverter" (LVI) logic. 
It is twice as fast as emitter- 
coupled logic (ECL), which is 
the fastest logic type in cur¬ 
rent use, and has the same 
size and power consumption 
as TTL (transistor-transistor 
logic], which is used in most 
mini- and microcomputers. 
With propagation delays of 
300 picoseconds, LVI prom¬ 
ises to be a new price/perfor¬ 
mance breakthrough. 

Cornell University's 
Microfabrication Laboratory 
in Ithaca, New York, and the 
Naval Research Laboratory 
in San Diego have both dis¬ 
closed that they are re¬ 
searching the use of eJec- 
troactive polymers for mole¬ 
cular electronic-switching 
devices. Enzymes would be 
used to perform logic opera¬ 
tions. Due to the fact that 
enzymes are organic mole¬ 
cules, genetic engineering 
and recombinant-DNA tech¬ 
nology would be used to 
subassemble these organic 


molecules. The result would 
be the miniaturization of 
logic circuitry by two orders 
of magnitude beyond the 
current limits of optical 
lithography and beyond any¬ 
thing achievable with elec¬ 
tron-beam or X-ray litho¬ 
graphy. Although still in very 
early stages, this technology 
holds promise for use in fu¬ 
ture computers. 


Ss-50 Status Report; Al¬ 
though smaller than the 
S-1 Q€-bus-based m icrocom- 
puter market, the SS-50's 
market is flourishing. The 
5S-50 bus was introduced in 
late 1975 for 6800-based sys¬ 
tems, Today, the most popu¬ 
lar microprocessor used on 
the SS-50 bus is the powerful 
6809, although other proces¬ 
sor cards, such as the Z80, 
are also available. 

Four hardware vendors 
dominate the SS-50 market¬ 
place: Southwest Technical 
Products Corporation 
(SwTPC), San Antonio, Texas 
(the creator of the bus); 
Gimix, Chicago, Illinois; Per- 
com Data, Garland, Texas; 
and Smoke Signal Broad¬ 
casting, Westlake Village, 
California, By contrast, the 
5-100 market is shared by 
more than 70 suppliers. It is 
known that several SS-50 
makers are working on im¬ 
plementing the 68000 for the 
SS-50 bus structure. 

Three operating systems 
reign over the SS-50 market: 
FLEX, a single-user operating 
system, and UniFLEX,a multi¬ 
user system, both from Tech¬ 
nical System Consultants, 
West Lafayette, Indiana; and 
05-9 from Microware, Des 
Moines, Iowa. FLEX operates 
on the 6800, while UniFLEX 
and OS-9 operate on the 
6809. UniFLEX and OS-9 pro¬ 
vide some UNIX-like fea¬ 
tures and support multiple 
users. Two magazines also 
cater to SS-50 users. 

Even though the 6800 and 
6809 processors are avail- 
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Grow or die! 



You are what you know And if you don? 
know the ins and outs of microprocessor 
software, you aren't what you CAN be. We 
publish plain-talk, easy-to understand books 
on all aspects of microcomputer software - 
to help you grow! 

If you use or sell microprocessor systems, 
design with microprocessors, or train micro¬ 
computer users, you'll find our Advanced 
Technology Books well worth the smalt 
investment 

Fill out the order coupon or call us direct 
at {70?) 422*1465 and use your credit card 

NEW! MICRO PROCESSOR 
OPERATING SYSTEMS 

Designed for microprocessor system users 
and anyone who must select, evaluate, or 
design operating sysLems to support applica¬ 
tions software, this book contains descrip¬ 
tions of the most important systems currently 
available, Edited by John Zarrella. each chap¬ 
ter is written by an industry leader involved 
in the development or implementation of the 
operating system This wealth of user- 
oriented technical details makes it easy for 
you to compare systems 

Contents: *The BLMX-8Q Operating 
System. by Norm Rhodes • The iRMX 80/88 
Operating System, by lanice deary * The 
iRMX 86 Operating System, by Bruce Schafer 
■ The MP/OS Operating SysLem, by )im Isaak. 

* The RIO/CP Operating System, by Eric 
Benhamou and Chris Riggins- * The Rx 
Operating System, by Rex lackson, * The 
UNIX Operating System, by Bob Marsh, Grant 
Munsey, Kip Myers, and Craig Forney. * The 
VERSAdos Operating System, by lay Glaser, 

• The ZRTS Operating System, by Stephen 
Savitzky. 

Cat. # 033 m pp Price $11.95 


THE MICROPROCESSOR SOFTWARE 
ENGINEERING CONCEPTS SERIES 

These easy To-read books explain software 
concepts, techniques and Lerminology. 

Concise and up-to-the-minute, these books 
show you how to formulate software require¬ 
ments, evaluate existing systems, and design 
new ones. 

OPERATING SYSTEMS: Concepts and 
Principles 

Used by Intel , Zilog , and Harris for software 
training The most important component of 
system software is the operating system. This 
book provides an introduction to current 
o pe rating syste m s Lee h n o I ogy Op era ti ng sys 
terns concepts, capabilities, and terminology 
are explained 

Contents: • Real Time. Multitasking, and 
Multiuser systems. • The concept of a Process 
or Task * How tasks communicate and 
synchronize * Context switching. Swapping 
and Paging. * Priority scheduling. * Memory 
Management, File Systems and System Security 
Cat # 009 i52 pp Price $8.95 
WORD PROCESSING AND TEXT EDITING 
Besides providing an introduction to word 
processing and text editing functions and 
features, this book offers an in depth treat 
menl of editing, printing and programming 
Business managers will learn how to compare 
systems and select one which best fits their 
needs . Software and hardware designers will 
find the advanced topics invaluable indesign 
ing word processing and text-editing systems. 

Contents: * The office of Lhe future 
• information networks * Proportional spacing. 
•Daisy wheel, thermal, and dot matrix printer 
selection •Justified and flushed text • Program 
m i ng wo rd p rocessors • C RT d i sp I a y fee h n iques 
Cat # 017 /56 pp. Price 5 8 95 
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$ 8.95 
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SYSTEM ARCH 


$10,95 


SUBTOTAL 


Calif residents add 6% sales Lax 

|~~| S I 00/book —4th class hook 
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SYSTEM ARCHITECTURE 

This book presents the fundamental concepts 
on which modern 16-and 52- bit micropro¬ 
cessor architectures arc based. A boon to 
anyone who must select or design a micro¬ 
processor or minicomputer system, the book 
also illustrates Lhe impact of computer archi 
tecture on software efficiency and reliability- 

contents: • Object architecture and capa 
bility basted addressing. • Virtual memory, 
seg me n ta t to n. a nd pagi ng • Da ta st r u c tu res 
and representations. • Bus systems and com¬ 
munication protocols • Microprogramming 
• Addressing modes, * Software support. 

Cat # 025 240 pp $10.95 

Buy these books at your technical book¬ 
store or local computer store—or phone 
us your Visa/Master Card order—or mail 
this coupon today. Inauire about our 
quantity pricing 
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MICROSTAT™ Release 2.0 

ltf£ sE l 

Just some of the nflW features of Microstat Rd. 2.0 in¬ 
clude: new programs for moments about the mean, skewness, 
kurtosis and stepwise multiple regression, longer file names, faster 
sort routine, the ability to declare each data file's numeric precision 
and drive location plus an expanded user's manual with new append!* 
ces for the equations and file structures used in Microstar. Also 
included is a Data Management Subsystem for file maintenance (edit, 
list destroy, augment, sort, rank-order, move and merge) plus trans¬ 
formations (add, subtract multiply, divide, reciprocal, log, natural log 
and antilog, exponentiation and linear) that allow you to create new 
variables from existing variables. 


After file creation with DIUIS, programs lor analysis include: Descrip¬ 
tive statistics, Hypothesis testing (mean and proportion), ANOVA 
{one-way, two-way, and random blocks). Scatter plots, Frequency 
distributions. Correlation analysis, Simple, Multiple and Stepwise 
Multiple Regression (including files larger than available memory). 
Time series. 11 Nonparametric tests, B Probability distributions. 
Crosstabs and Chi-square, Combinations, Permutations and Factor¬ 
ials (up to one million factorial). All program output is neatly formatted 
for easy use. 


The price for Microstat Rel. 2.0 is $295 DO and the user's manual is 
available tor $25.00 (credited towards purchase) and includes sample 
printouts with file lables that reference standard statistical texts and 
journals so you can compare the results from Microstat to those 
produced on much larger systems. Compare Microstat to any other 
package on the market and we think you'll agree thai Microstat is the 
best at any price. 


I Interchange) 

I Interchange) is a general purpose file maintenance program for use 
with the CP/M™ operating system. Since it is a single program 
written in optimized Z-00™ code, it is much faster and easier to use 
than other file maintenance programs. Features include: DIR asosoal 
plus listing all files excluding those with a specified characters), ERA 
as usual plus exclusive erases. Also, a 4+ Q" switch can be used to query 
each erase, a J, W" allows erases of R/O fifes without query {normally 
yoo are queried), and an "R" switch if system files are to be included, 
LIST permits listings and uses TAB, WIDTH. LINES and WRAP for 
control, COPY as usual plus exclusive copies and supports the "Q'\ 
”W" and “R" switches plus an ,J E” switch for query on existing files, 
STAT with ambiguous, unambiguous and exclusive listings and produ¬ 
ces an alphabetized listing with file length, total directory entries and 
space used and unused, START-END allows for copying contiguous 
data files, and RENAME as usual plus ambiguous renames. Other 
commands include: OT, DATE, TIME and SETIT {for the OT clock 
board) plus CLEAR, RESET, HELP and TYPE. Disk copies can even he 
continued after a disk full condition by simply inserting a new disk. All 
of this in one program without ever having to leave (interchange) and 
wait until you see the speed improvement . . 

The price for I Interchange) is $59.95 and the manual is available for 
$10.00 (credited towards purchase), l{nierchange) is recommended 
for 32K or larger systems using CP/M™ 2.0 or later. It will not run on 
an 3000 CPU and only User 0 is supported. 

All programs are available on fl" SD or North Star 5YT disk. 
Microstat is available for North Star Basic, Microsoft's Basic-80 (Rel. 
5.0 or later) or compiler Systems C8asic2, Please specify when 
ordering, 

CP/M is a registered trademark of Digital Research. 


ECOSOFT, INC. 

P.0 BOX 68602 
INDIANAPOLIS, IN 46268-0602 
(317) 283-8883 



able for other bus systems, 
the 55-50 bus has become 
the de facto standard for 
6800- and 6809-based per¬ 
sonal computers. 

Cp/IM MUMPS Avail- 
able From UCD: For the 

past two years, the Universi¬ 
ty of California, Davis 
(UCD) has been distributing 
copies of the ANSI (Ameri¬ 
can National Standards In¬ 
stitute) Standard MUMPS 
running under the CP/M 
operating system. This 
sounds reminiscent of the 
early days of UCSD Pascal, 
when the University of Cali¬ 
fornia, San Diego, furnished 
Pascal (including source 
code) to several clubs with 
copying privileges for $200. 
The clubs then allowed their 
members to copy Pascal for 
as little as $5, which is how 
UCSD Pascal got its original, 
wide distribution, 

MUMPS is an exceptional¬ 
ly powerful language for 
database systems and string 
handling. UCD is offering an 
8-inch CP/M disk containing 
MUMPS (object code) and 
several utility and applica¬ 
tion programs for $33. For 
$93, you can get the disk 
and a year's service [ie: up¬ 
dates, new applications, new 
releases, and a newsletter). 
Also, for another $33 you 
can get the MUMPS source 
code. For more information, 
contact Dr Richard F 
Walters, Department of 
Community Health, Univer¬ 


sity of California, Davis CA 
95616, or you can contact 
the MUMPS User Croup, 
POB 37247, Washington DC 
20013 , 

Random News Bits: 

Telesoftware has finally re¬ 
leased its Ada compiler 
package for 68000-based 
systems. Implementing most 
of the features of standard 
Ada, it will sell for more than 
$5000. ... An Ada subset, 
called "Janus/' that runs 
under CP/M is available for 
$250 from PR Software, 
Madison, Wisconsin. . , . 
Digital Acoustics, Santa 
Ana, California, is expected 
to introduce an under-$80O 
Motorola 68000 processor 
add-on kit for the PET/CBM 
personal computer. An Ap¬ 
ple II 68000 upgrade is being 
designed. . . Xerox will 
carry the Atari personal 
computer in its 25 computer 

stores. The price for 

64 K-byte memory chips has 
dropped sharply to under $9, 
in medium-sized quantities. 
You can expect to see them 
being widely used in per¬ 
sonal computers soon. . . . 


MAIL: I receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 

Sof Libes 
POB 1192 

Mountainside Mf 07092 



Make America smarter. 
Give to the college 
of your choice. 


Vn Council (or Finance Aid to Education fre 
AKi 630 Fifth Avenue. New York, N V 10019 
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WE HAVE IT 



TOMORROW’S 
COMPUTERS NOW! 

from 

Cromemco 


System Two — 64K-Z2 with dual- 

sided mini floppies (780K), List $4,695 . . . $3,749 


THE INDUSTRY'S MOST ADVANCED MICROCOMPUTER 

The Cromemco Z-2D Computer System typifies the 
complete professional quality of Cromemco products. 

The Z-2D is designed as a powerful but economical 
dedicated computer for systems work. You will find its 
flexibility adapts it to your job whether you’re in industry, 
engineering, busi ness, i n stru mentati o n, or ed u cation. 

Be sure to contact us if you'd like further information about 
any Cromemco product 



’OMPUTER SYSTEMS 

^S-0 Computer System w/SCC & MCB-216, 

ist $1295 . $1,099 

)S-0/0 Computer System 780 SCC CPU, 64KZ, 16 

: DC, List $2,995 . $2,595 

)DF Dual Double-Sided 5" Drives for CS-Q> 

ist $1,295 ..... . . . $1,099 

[-2H Hard Disk Computer System, List *9,995 $8,495 
A combination of the 64K System 2 with dual double-sided mini 
floppies and an 11-megabyte hard disk, A complete system! 
1DD-11 llMegabyte Hard Disk System, 

1st $6,995 .. $5,945 

Single drive system 


HDD-22 22Megabyte Hard Disk System, 

List $11,995 ......$10,195 

Dual drive system 

System Three — features 4MHz CPU, with 64K of 

RAM, List *7,995 ....$6,795 

Dual-sided PerScl 8" floppy disk drives, RS232C Interface 

PRINTERS 

Line Printer, List $3,195 ...$2,715 

ISO characters/sec,, 132 cols., IS" platen 

Line Printer, List *1,695 .*.. . $1,439 

60 characters /sec., up to 132 ch/tlne, 12" platen 

Letter Quality Printer, List $3,495 .. $2,969 

55 characters/sec., 15" platen, tractor-feed 


CROMEMCO BOARDS 

SCC Single Card Computer, 

List $495 ..$382 

ZPU Z-80 CPU 2/4MHz, List $395 ... $335 
48KTP 2 Port 48K Memory, 

List $1495 .$1269 

16KZ Dynamic RAM Memory. 

List $495 . . ♦,,. .. $419 

64KZ Dynamic RAM Memory, 

List $1195 ., ..$995 

16FDC Disk Controller, DD. 

List $595 .. $499 

8K Bytesaver II Prom Programmer, 

List $295 . $249 

32K Bytesaver Prom Card for 2716s, 

List $345 . ......$295 

TU-ART I/O Interface, List $345 .... $249 
D + 7A Digital/Analog Interface, 

List $295 .$210 


8PIO 8 Port Parallel Interface, 

List $245 . $209 

4P10 4 Port Parallel Interface, 

List $395 .....$335 

QDRT 4 Channel Syn/Asyn Interface, 

List $595 ..... ..... $499 

IOP Intelligent I/O Processor, 

List $695 . $589 

PRI Printer Interface Card, List $245 . $209 
16KPR 16K Prom Memory Card, 

List $245 .. $209 

CGI TV Dazzler, List $395 ........... $335 

SDI Hi-Res Color Graphics, List $795 $675 

EXC-2 Extender Board, List $65.$38 

WWB-2 Wire Wrap Board, List $65 . ., $38 

CROMEMCO SOFTWARE 

(Specify 8" or5 l A ff ) 

CROM1X Multi-User, List $595 .$249 


FDA Macro Assembler, List $295 .... $249 
FDB 16K Extended Basic, List $195 .. $165 
FDC COBOL Compiler, List $595 .... S299 
FDF Fortran IV Compiler, List $295 .. $179 
FDR RATFOR includes Fortran IV, 

List $395 . $335 

STB 32K Structured BASIC, 

List $295 ______ ..... $249 

SGS Super Dazzler Graphics, 

List $595 . $299 

DBM Data Base Management w/Report, 

List $395 ... *249 

WPS Word Processing System, 

List *295 ..,.$249 

TSS Trace System Simulator, 

List $195 . *95 

WRMR Write master Word Processing, 

List *595 . $499 

SLMR Slidemaster, List $595 .$499 


Mini Micro Mart, Inc. 


943 W.Genesee St. Syracuse, N.Y. 13204 (315) 422-4467 P 

TWX 710 541 0431 
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Computer Scrabble 


Joseph J Roehrig 
7 Wildwood Dr 
Dix Hills NY 11746 


Scrabble is probably the best 
known and most frequently played 
word game available. Many books 
have been written about playing 
Scrabble. Unlike chess, however, 
very little, if anything, can be found 
on playing this popular game against 
a computer. 

Scrabble has a board containing 
225 squares, 61 of which have special 
scoring characteristics (double-letter 
or -word and triple-let ter or -word). 
One hundred flat squares containing 
all 26 letters of the alphabet plus 
blank "wildcards" are the playing 
pieces. The piece-movement regula¬ 
tions can be described in three or four 
pages of text, plus the largest dic¬ 
tionary you can find. 

I have several programs that play 
the game of Scrabble on a microcom¬ 
puter. But because of the game's com¬ 
plexities, certain constraints must be 
placed on a microcomputer version. 
After much experimentation, the con¬ 
straint 1 found to work best is to have 
the computer make up only two- or 
three-letter words and to maximize 
the scoring potential of these words. 
Without this or other selected con¬ 
straints, the time spent calculating a 
move and the memory-and file-space 
requirements would most likely ex¬ 
ceed the capabilties of a micropro¬ 
cessor, A program can be developed 
using words of four or more letters 
with response time similar to that of 
my model, but that type of program 
could not address itself to every such 


word in existence nor could it max¬ 
imize the selection and placement of 
words. The program described in this 
article is capable of handling every 
two- and three-letter word conceiv¬ 
able and it maximizes the placement 
of the selected word. 

For ease of conversion, the pro¬ 
grams are in BASIC. The machine re¬ 
quirements are; 

• a TRS-80 Model l or III with 32 K 
bytes of programmable memory or 

• an Intel 8080 microprocessor-based 
computer or equivalent with 32 K 
bytes of programmable memory 

• North Star disk system 

• a terminal 

Very little Information 
about playing Scrabble 
on a computer has 
been published. 

The Programs and Files 

This discussion describes the North 
Star version of the SCRABBLE pro¬ 
gram. My disk housing the Scrabble 
system contains the North Star disk 
operating system (DOS), North 
Star BASIC (a version of the BASIC 
language), eight BASIC programs, 
and three data files. 

The eight program files are: 

S—a program that links all of the 
BASIC programs into one package. 
To use the package only S is loaded 
by using the BASIC language com¬ 


mand LOAD S, After it is loaded, S 
calls for all of the programs you re¬ 
quest, (See listing 1.) 

FILE—creates a blank random-access 
data file for the computers vocabu¬ 
lary. A random-access file can be 
read selectively by specifying a par¬ 
ticular address, rather than sequen¬ 
tially. The file created is called 
WORDS, (See listing 2,) 

INPUT —adds or deletes words to file 
WORDS, (See listing 3j 
DiCT—allows you to input an in¬ 
teger number that the computer turns 
into a word. (See listing 4,) 

LD1CT—lists the computer's current 
vocabulary by reading WORDS, (See 
listing 5j 

SCRABBLE—the main program that 
plays the game. This program re¬ 
quires 33 K bytes of memory. (See 
listing 6.) 

SHORT—a slow version of SCRAB¬ 
BLE that fits into 32 K bytes of 
memory. {See listing 7 .) 

REPORT—prints a summary of the 
last game played, (See listing 8.) 

The information contained in the 
three data files is: 

WORDS—the computers vocabu¬ 
lary, 

REC—a move-by-move summary of 
the last game played using the pro¬ 
gram SCRABBLE. 

GAME—the status of the game board 
the last time program SCRABBLE 
was run. This saves games for later. 
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Everybody’s making money 
selling microcomputers. 
Somebody's going to make money 

servicing them. 

New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 




Seems like every time you turn around, some¬ 
body comes along with a new computer for home or 
business use. And what’s made it ail possible is the 
amazing microprocessor, the tiny little chip that's 
a computer in itself. 

Using this new technology, the industry 
is offering compact, affordable computers 
that handle things like payrolls, billing, 
inventory and other jobs for businesses of 
every size.. .perform household functions 
Including budgeting, environmental sys¬ 
tems control, indexing recipes. And thousands 
of hobbyists are already owners, experiment¬ 
ing and developing their own programs. 
Growing Demand 
for Computer Technicians 
This is only one of the growth factors influenc¬ 
ing the increasing opportunities for qualified com¬ 
puter technicians. The Lf.S. Department of Labor 
projects over 100% increase in job openings for the 
decade through 1985, Most of them mu r jobs created 
by the expanding world of the computer. 

Learn at Home 
in Your Spare Time 
NRI can train you for this exciting, rewarding 
field, TVain you at home to service not only mi¬ 
crocomputers, but word processors and data termi¬ 
nals, too. TVain you at your convenience, with clearly 
written ,L bite-slze M lessons that you do evenings or 
weekends, without going to classes or quitting your 
present job. 

Your training is built around the latest model 
of the world’s most popular computer. It’s the amaz¬ 
ing TRS-8Q™ Model 111, with capabilities and 
features to perform a host of personal and busi¬ 
ness functions. No other small computer has 
so much software available for it, no other is used 
and relied on by so many people. And it p s yours 
to keep for personal or business use. 


(TR5-80 is a trademark 
of the Radio Shack 
division of UndyCorp.) 


You get plenty ** 
of practical experience. 

Using the NRI Discovery 
Lab® that also comes as part 
of your course, you b.ulid and study circuits ranging 
from the simplest to the most advanced. You analyze 
and troubleshoot using the professional Beckman 
LCD digital multimeter you keep to use inter in your 
work. Then you use the lab and meter to actually 
access the interior of your computer , .build special 
circuits and write*programs to control them. You 
"see" your computer at work and demonstrate its 
power. 

Become the 

Complete Computer Person 

You're also trained in writing and debugging 
both BASIC and advanced machine language pro¬ 
grams... gain hands-on experience in the operation 
and application of computers to 
business and personal jobs. You're 
trained to become the fully 
rounded, new breed of technician 


who can interface with the operational, program¬ 
ming, and service facets of today’s computers. You 1 re 
ready to take your place in the new electronic age. 
Other Opportunities 

NRI has been giving ambitious people new 
electronic skills since 1914. Tbday’s offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive computer-programmabie 
25" diagonal color TV. ..Communications Elec¬ 
tronics for servicing and installing microwave, 
broadcast, CB, radar T etc...and other state-of-the- 
art courses. 

Free Catalog...Mail Card 
No Salesman Will Call 

Send the postage-paid card for our 100-page 
catalog showing all courses with equipment and 
complete lesson plans. There's no obligation other 
than to yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 80’s. If card has been removed, please write to us. 

NRI SCHOOLS 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Ave. 

Washington, DC 20016 

We'll give you tomorrow. 





Listing 1: North Star BASIC program, called S f that provides the main menu of the 
Scrabble system, linking together the seven programs in listings 2 through 8. 

□ INPUT*READY ? *,2*\\* m 

10 !'WELCOME TO THE SCRABBLE SIMULATION MODEL" 

20 I * YOU HAVE THE FOLLOWING SEVEN OPTIONS *"\!* * 

30 !" 0 END THE SIMULATION* 

40 !■ 1 CREATE A FILE FOR THE COMPUTER'S VOCABULARY* 

SO !■ 2 INPUT OR DELETE WORDS TO OR FROM THE COMPUTER'S VOCABULARY“ 

60 !" 3 LIST THE ENTIRE VOCABULARY" 

70 !" 4 CONVERT A PROGRAM CODE NUMBER INTO A WORD* 

00 I * 3 PLAY A GAME OF SCRABBLE AGAINST THE COMPUTER* 

90 !" 6 GET A SUMMARY REPORT OF THE GAME JUST PLAYED* 

100 ! * "\INFUT n YOUR SELECTION ? " y A\IFA<lTHENENDMFA>6THENlO\GOTQl 1 0 

101 CHAIN"FILE" 

102 CHAIN*INPUT" 

103 CHAIN"EDICT" 

104 CHAIN“DIET * 

103 CHAIN * SCRAMBLE■ 

10A CHAIN-REF'ORT* 

110 ONAGOTOlOl»102 f 103?104r105^106 


Running the Programs 

The start of a sample run is shown 
in listing 9. Once S is loaded, the 
computer will ask; 

Ready 7 

Each time this prompt appears, a car¬ 
riage return will erase the terminal's 
screen and continue execution of the 
Scrabble package. 

Next, the seven possible option 
codes are printed on the terminal 
screen: 


O^end the simulation 

1— create a file WORDS for the com¬ 
puter's vocabulary 

2 — input to file WORDS 

3— list the current vocabulary con¬ 
tained in file WORDS 

4 — “Convert a number to a computer 
word 

5— play a game of Scrabble 

6— get a summary report of the last 
game played 

Listing 9 shows options 2 and 4 be¬ 
ing selected. For option 2, an un¬ 


Lis ring 2: The simple program FILE 
creates a blank random-access file , called 
WORDS f in which the computers Scrabble 
vocabulary will be stored. 

10 PFENfO^"WORDS" 

15 B ~0 

20 FDRA^OTO 19682 
30 UKITEtOriB 
40 NEXT 

30 !"FILE CREATED* 

60 CHAIN"S’ 


limited number of two- and three- 
letter words can be added to or 
deleted from the computer's vocabu- 
lary. A carriage return ends the pro¬ 
cess. You can enter any word or non¬ 
word you choose. 

Option 4 converts a number into a 
word. Each letter is assigned a value 
from 1 to 26 {ie; a is 1, b is 2, etc). The 
first letter of each word is multiplied 
by 729, the second letter by 27, and 
the third by 1. Therefore, AFB is: 

(729 X 1) + (27 X 6) + 2 = 893 
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7,50 

AMD 2901 - SB 
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UART's 
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7403 

7*31 

7402 

7403 

7404 
7406 

7406 

7407 

7408 
?4d9 

7410 

7411 
741J 
74H 
7416 
741 f 
7420 

7426 

7420 

7427 
7430 
7432 
M3 7 
7436 
74417 
7442 
7445 
7441! 
7447 
MbU 
7477 
7473 


TTL 

7474 

7476 

7470 


7495 

74107 

741J1 

74122 

74123 
74125 
74125 
74145 
74140 
74163 
74161 

74153 
76154 
74155 
74157 
741O0 
741111 
74152 
74163 

74154 


1C SERIES 

415 74766 

40 741 BG 

40 74F7Q 

45 M(73 

50 14(74 

74175 

47 74175 - 

45 74177 

45 74l£u 

45 7*181 

■ 46 74182 

.« 7418(1 

74191 

- 80 74192 

36 74193 

74194 
39 74196 

-42 T41||f| 

- 45 741^7 

46 74273 

- 75 74279 

- 1 35 74366 

1 10 74367 

90 743614 

4<> 7+3911 

- 1 HI Jt32fl 

5l( 764 9cf 

- 60 0r3l - 

BE BT32 

06 hi.|9H 

60 ogiz 


C/MOS 


LINEAR CIRCUITS 


14PIN HEADERS. 

3/$l 00 

16 PIN HEADERS 

.40 

24 PIN HEADERS. 

,75 

40 PIN HEADERS 

.. 1.10 

50 P IN ED DEBOA R D CONH 

3.95 

26 PIN EDGE BOA HO CONN 

2.50 

50 PIN BIGHT ANGLE CONN. 

3.95 

20 PIN RIGHT ANGLE CONN 

2 25 


TANTALUM 

.470 F 35V BrtLffl 
.SBUF3&V 5/5-1.00 
1UF35V 57*1.00 
2.2UF 2DV 5,' $ 1.00 
3,3UF20V 4/$1.00 
4.7UF36V 4/ i 100 
G.BUF3&V 3..'SI.00 


CAPACITORS 

10UF35V - $ .40 
22UF 10V - 9 .30 
I5UF l&V 13,■ $100 
30UF&V 5/ST .00 
33UF 20V $ .60 

47UF 20V S ,85 

120UF6V 6 .75 

200UF20V 61.75 


LUmi f 

rtidv 

Till 


I Mjrty 
L*A' 
LfJfil 
’ -.15= 
L13M 
LMJII 
LMJIB 


lm»i i re 


C+3CS4 2.24 

i loan % 

«mcc in? 


i«u 


REGULATORS 

UV43177 *1.5(3 7BL05 * 49 

LM137 a? HD LM335I3 * » 

79HGXC-5V m 5A *5 m WGK-IJ, IGw3*Vt1 50 
723 * M 9MT 5 6, B. 9. 12, 

32LH a, ijai I&V 4.90 16. 18m 24V 1 e. 

yflMCf. * lb LAST413- 72W3A53 95 


CRYSTALS 
53.45 es, 

1 DHl MHr 
3.000 WHi 
3.67 MHi 
4.000 MHi 

5 OUtlMHi 

6 OOQ MHj 

filUMHi 

e.oooMH? 

10.000 MHi 
IB lEUMHl 
15.432 MHjt 
X WOMh, 


74LS SERIES 


RS232 

CONNED. 

DB 25P male 
$2.75 

OB 255 
female 
3.75 

HOODS 

1,25 


MLfeH 

MLB02 

74I.5W 

MlSU* 

m SIB 

?t31* 

'H94 

j'4.5 III 

741.541 

i4L012 

141,h 

7411(4 

Ml 5 II 

7HS21 


741H7 

7+S34 

NuM 

1415H7 
Ml <151 
Ml 5.54 


« 7fc5117 

12 MtS I I.J « 
23 Ml&i 14 -* 

Ml i 123 mi 
zi 714. s is* 1 m 
Mi 7415125 4fi 

* ML9UB 4< 
22 I4Let« w 

re 7*1 si jo * 

« 74 LB ire 411 

» J4L51JB 40 
I* 7415151 * 

IB Milieu re 

3 -74i 5155 “ 

s» mlbiw re 
2H 14LSI1U re 
45 741 51*1 4fi 

m 7*1 &iw re 

35 ML51H1 56 

ip «i 5142 re 

» MtSIBJ M 
40 7445(5* 9H 

44 34LS19I r 25 

ai 1 75 

20 MLB1JW "W 
211 M15U7 “ 

Jh MLHIJ4 45 

45 74LS175- re 

ib 7415181 <99 

45 74LS1W 7? 
75 J415151 ?2 

* 7*L5l» 66 

*4 T41S1M *1 

* maw < in 

45 7«lb (H 99 


T41SI99 !G 

MLE147 55 

74LSZ21 |ft 

7415^49 FE 

74L&24I W 

HL5S47 m 

ML52«3 SB 

74LEL244 rtl 

1 » 

14L5247 35 

■'*1.5248 1 1|( 

«L8i5j: -* 

f+5257 w 

55 

7*15273 t t6 

J4L5275 48 

741^286 I Fi > 

Mi52Kl 1*, 


ML53B1 
T+iVaHl 
Ml va n 1 

ML 837* 1 

74L5JJ7 1 

MI54W 
ML.S3S0 




POSTAGE ADD 10% FOR ORDERS UNDER 320 CO 

R ATES A DO 5% FOR OBOE B S BETWEEN $20 00 AN D sW 00 

ADO 3% FOR ORDERS ABOVE S5Q.OO 

refltlfcKH l-AMflfil&liL MASS. SErNO CHtCK SEND i 25 Fflfl OUR CATALOG 1 

on MONET IJHOER MINIMUM TELEPHONE FEATURING TRAMSISJOAS b 1 
C O D PURCHASE ORDER OR CHARGE *20 IXi RECTIFIERS 145 HAMPSHIRE 1 
MINIMUM MAI!, OROEA*5E» 5T CAMBRIDGE MASS. 02133 1 

Mf* SOLID STATE SALES 

TEL (617) 547-7053 

J1V P.O.BOX 74 B 


TOLL FREE 1-800-343*5230 

1 SOMERVILLE, MASS. 02143 


FOR ORDERS ONLY 


In listing 10, option code 3 was 
selected, and the current vocabulary 
of 725 words is displayed. This list 
has been compiled from various dic¬ 
tionaries and books dealing with key 
Scrabble words. 


Playing the Game 

Option 5 is selected to play a game 
of Scrabble. (Listing 11 gives an il¬ 
lustration.) You can select one of 10 
versions. Version 1 is the most effec¬ 
tive opponent and also the slowest to 
calculate a move, while 10 is the least 
competitive but the fastest. 

The computer numbers the squares 
on the Scrabble board from 1 to 225, 
All your moves must be entered by 
referring to these numbers. On the 
terminal display, the program can 
number each square or omit the num¬ 
bers once you become familiar with 
the system. 

You can continue the last game 
played, start a new game, or even ar¬ 
range the game board as desired. The 
computer or the user can go first. In 
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“THE BETTER BOARDS 

SB-80 Single Board Computer 



Z-80-A 
64K RAM 


Fully Assembled and Tested 


Size; 

16" x IT 

Same 

as 2 8" floppy 

drives. Requires 

p5V 

1.5 Amp 

-5V 

1.0 Amp 

+12V 

1.5 Amp 


$ 825 °° 


The SB-80 singlecompuler board along with 1or2 8mch diskdrives.a 
power supply, an enclosure, and a CRT give you a complete computer 
system that can be used for either business or personal use and wifi 
still allow for upgrade options (up to 4 floppy drives. 5 to40 meg hard 
disk, or 24 x 80 character video) 


CONSTRUCTION 

• Computer is fabricated onasmgfe 
printed circuit board. 

« Sockels tor all integrated circuits 

• 50 pin connector allows access to 
system for future expansion. 

PROCESSOR 

• Z8QA with A MHZ system dock 
with no wait states. 

MEMORY 

• 64K of 200ns dynamic RAM is 
standard. 4116 IC's. 

• Parity protection ts standard A 
memory error places the system 
in a permanent wail stale and 
lights on LED indicator 

ROM 

• 256 bytes bootstrap ROM 

2 SERIAL I/O's 

• Z80A-SIO/O dual channel chip 

• Two complete bidirectional serial 
ports with RS232 buffering, Fully 
programmable for Asynch, Bi¬ 
synch, and SDLC 

• Programmable dual baud rate 
generator on board Selectable 
baud rates up to 19.2kts. Provi¬ 
sions for modem supplied clocks 

• Interrupts or polling under pro¬ 
gram control. 

2 PARALLEL I/Os 

• ZaOA-PIOchip 

• Two complete TTL eight-bit bidi¬ 
rectional ports wtlh extra hand¬ 
shake lines. Interrupts or polling 
under program control 

• Printer support through one paral¬ 
lel port. 


COUNTER/TIMERS 

* ZBOA-CTCchip 

* Four separate counter/limers 
under program control 
Counters can count external 
events and can interrupt or be 
polled 

Timers are programmed to inter¬ 
rupt or signal an external device 
after a desired time interval 

FLOPPY DISK CONTROLLER 

* Uses Western Digital 1793 con¬ 
troller chip which supports soft- 
sectored formats under program 
control 

* Standard IBM ■ CP/M single den¬ 
sity formats or double density for 
BOOK bytes per side Density is 
selected by way of software con¬ 
trol runs CP/M 2,2* 

EXPANSION 

50 pin connector bus allows for 
future expansion capabilities 
OPTIONAL 

Character video board 80 x 24 tor 
use with black and white monitor 
using a stand-alone keyboard. 

5215.GO 
OPTIONAL 

Winchester Host Adaptor board tor 
Shugart SA-10GQ or Corvus Hard 
Disk, Includes cables. 

531500 

OPTIONAL 

Stand-alone keyboard and cable 
plugs inlo computer board for00 x 
24 video option 
S19G00 


CP/M* 22& BIOS 

CP/M* 2.2 & BIOS modified by S & M systems 

to run on single board is available for $200,00 


HOW TO ORDER 

Phone orders using American Express, Visa. MasterCharge. Bank wire transfer 
Cashier's or Certified check. Money Order, or Personal check (allow 10 days in 
clear), Please add 5% lor shipping, handling and insurance minimum 5500 00 
Conn residents add 7.5% sales tax. All equipment is subject to price changes and 
availability without notice All equipment is new and comes complete with 
manufacturers warranty. Showroom prices may differ from mail-order adver¬ 
tisement 


SB-80 


The 
Price 
Is IVice. 



Introductory offer... %QAO R 

Basic system with: BOOK bytes LHLlli 
• 1.2 megabytes $2990. * 2,4 megabytes $3490. 

Single Board Technology 


A Z80A CPU combined with the CP/M® operating system opens 
new vistas to software availability for eight-bit micros. FORTRAN, 
COBOL, BASIC, APL, PL/1 and Pascal are available now to acconv 
modate today's scientific, educational, sophisticated small 
business and personal system users. 


4 MHz 280A CPU 
CP/M 2 operating system 
64K 200ns main memory 
8-inch dual floppy drives 
50-pin expansion connector 


2-serial ports 
2-paraflei ports 
4-counter/timers 
Hard disk options 
available 


CPU DISK DRIVE CABINET 




Metal cabinet with proportionately balanced an 
flow-convection cooling. AC power cord connector; 
lighted power switch: Fuse assembly. 0165 Dual 
drive power supply (Will also power single board 
CPU) All hardware included to mount 2 8' disk 
drives Includes space area to mount any single 
board computer Fully assembled and tested 


SB-... Cabinei Kit $445.00 

SB-..... Bare Cabinet $135.00 


SS/DD DISK DRIVE SYSTEM 

SB Assembled tested with 20" drives S1185.00 

DD/DD DESK DRIVE SYSTEM 

SB Asembled tested with28" drives S1650.O0 


8" FLOPPY DISKDRIVES 

Single Sided/Double Density Double Sided/Double 
Density 





Shugart 600/801R . ... S395 00 2/5770 Q0 

Shugart050*051 R.S59Q.QC 2'SH4O0O 


PRINTERS 

Okidata Microline82A Bidirectional 


Fr iction/Pin Feed 9 x 9 Pin Head 
Okidata Microline83A 120 cps: 
Bidirectional 9 x9 Pin Head 

02A Tractor 

C.ltoh Slarwriler [Parallel) 

25 cps. Daisywheel 

C Itoh Slarwriler (Parallel) 

45 cps. Daisywheel 

C tloh Starwriter Tractor 

5595 00 

5795 00 
575.00 

St 550.00 

51850.00 
5190 00 

TERMINALS 


Televideo 910 

5625 00 

912C 

5725,00 

920 C 

S770.00 

ADDS Viewpoint 

5620.00 

16K Static RAM 4116 200ns 

S2.30 ea. 16/$32.00 

Z0OA CPU 

S6.00 

Z0OA CTC 

56.00 

Z80A PIQ 

56.00 

200.A $10/Q 

S19Q0 


' CP/M is a irademark ot Digital Research C.orp 
” 1 lo4 precedomesricUSpiice 


(203) 288-2524 • Telex: 956014 


Colonial Data Services Corp. 

105 Sanford Street Hamden, Conn. 06514 


Circle 67 on inquiry card. 






























Circle 87 on inquiry card. 



SITTING 

PRETTY 

You can use just about any desk for a 
computer terminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter¬ 
minal stands are designed to accom¬ 
modate a variety of computer equip¬ 
ment. Choose from our Classic Series 
desks, DR Series desks and enclo¬ 
sures, specialty items like our Apple II 
desk, or a universal printer stand. 
Youll be sitting pretty with attractive 
color selections, durable construc¬ 
tion, versatile configurations, useful 
options, competitive prices, quick 
delivery, and personal service. It’s our 
way of doing business, 

CPA 

Computer Furniture and 
Accessories, Inc. 

1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 


Listing 3: The program INPUT adds words to or deletes them from the dictionary file 
WORDS. 

10 DPENtOp■WORDS" 

15 Fdi =729\F ( 2 > =27\F f 3 > =1 \Z=1 

16 INPUT"ENTER DELETE TD DELETE WORDS OR ANYTHING TO ADD ? 

17 IFZ$- “DELETE'THENZ-Q\GQT02D 

18 I'BAD INPUT t MUST BE ALL ALPHA“ 

20 A*(li3J=" 

22 INPUT'NEW WORD ? "*Aa(li3J 
25 IFAf(1*3)=’ *THENCHAIN M S* 

20 B=0 

30 FORA™IT03 

40 

45 t>A8C< C*> 

48 IFC-32THEN60 
50 IFC<£5DRC>90THEN1G 
52 G^C-64 
54 B-JHtCfcFCA) > 

60 NEXT 

66 WRITEIOZDt SZrNOENDMARK 
70 G0TD2Q 


Listing 4: Program DICT translates a given integer as interpreted by the Scrabble pro¬ 
gram (see text) into the equivalent English word. 

5 !"INPUT 0 TO END* 

10 INPUT "GIVE TEST NUMBER ? %A 
15 IFA-OTHENCHAIM N 8 H 
20 IFA70ANDAC :L?<it02THEN40 

30 ! A j " IS m INVALID NUMBER* THE FLANGE IS 0 TO 19682* \G0T010 
40 B=INT(A/729>\D=A-f729*0)\D*INT<C/27TVE=C”(27*D) 

50 IFB>0THEN60\D$“* "\GDTG7G 
60 B$=CHR* f B+64 ) 

70 iEB>OTHENaO\C* =i '\G0TG90 
SO CS^CHRiHDPM? 

90 IFE>0THEN100\D*-* "\GGT0110 

100 D*t=CHR*(£4<64> 

110 

120 GOTOIO 


Listing 5: LDICT lists the computers current Scrabble vocabulary by reading the file 
WORDS. 


10 GFENGOp"WORDS* 

12 I "THE CURRENT LIST OF THE COMPUTER'S VOCABULARY FOLLOWS*" 

14 f*" 

16 ! —---—- ----- 

18 [ # _— — ■—* 

20 FDRA“OT□26\D : “A+64MFD : '.65THEND-32\A4=CHR^ <D ) 

30 FORB-OT02^\D=B+64MFD<5STHEND=32\B*-CHR!ICPJ 
40 FGRC-0TQ26\D-C+64 \ IFD :65THEND*=32\C* "ClIf!* t H > 

50 E-<729*A> + C27*B> KT 
60 

70 IFF-OTEHLN20O 
00 G=G+1 
90 H“H+1 

100 IF14 -C2 1 THEN 110 
105 H-l\I"" 

110 IF HOI THEN I * * * 

120 IA$ r Bf tC®/ 

200 NEXT\NEXT\NEXT 

210 I " " \ ! * THE CURRENT VOCABULARY OF THE COMPUTER IS'rQr' WORDS* 
220 CHAIN'S* 


listing 11, the computer goes first and 
has the letters I,Z f I, Q,J, P,U, by 
means of your input. The computer 
spells ZIP and asks you to supply 
more letters. 

You are now ready to enter your 
move. The first information re¬ 
quested is the squares the move will 
occupy. A selection of 0,0 lets the 
computer move next, and a negative 
input, like —1,0, ends the game. You 
place a word on the game board by 
selecting valid square numbers. 
Because the computer only moves 
after 0,0, you control how many 
words are spelled between computer 


moves. Consequently, any number of 
players can be involved in a computer 
Scrabble game. 

In listing 11, the player connects 
the word SPEARED to the computers 
word ZIP by moving into squares 99 
through 189. The connection is made 
by the 'P" in square 114. 

Listing 12 shows SPEARED added 
to the game board, and listing 13 is a 
summary of the completed game. The 
summary shows the move numbers, 
the square where the move began, the 
word spelled, and the time in seconds 
needed to calculate the move if the 
Text continued cm page 338 


324 December 1951 © BYTE Fublkatioru Inc 











LOGO COMPUTER SYSTEMS INC 


A NEW COMPANY OFFERING A 
POWERFUL NEW DIRECTION IN 
MICROCOMPUTER PROGRAMMING 


Today the world of microcomputer programming is opening up to people who never thought 
they would be able to program a computer. The microcomputer is fast becoming an integral 
part of the home, school and business environment. 

The need arises for a programming language which is easy to use, yet highly sophisticated. 
That language is Logo, The Logo language was created after years of extensive research, led 
by Doctor Seymour Papert at the Massachusetts Institute of Technology. Working with Logo, 
brings to children, as well as adults, the opportunity to learn more about themselves and the 
world around them. Exploring rich and challenging new microworlds is what Logo is all about. 
At Logo Computer Systems Inc., we are proud of the fact that we have been involved in the 
Logo design and development since its inception. We are dedicated to providing the most qual¬ 
ified computer language support available. 


logo 

computer 

systems inc. 

150 MontarviHe Blvd. 

Suite 200 

BoucherviUe, Quebec 
Canada J4B 6N1 
(514) 641-0966 


368 Congress St. 
Boston, Mass. 
U.S02210 

(617) 451-2646 


Circle 226 On inquiry card. 
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S-100 Boards from S. C. Digital 


64K DYNAMIC RAM 'Uniselact: 2‘ 



features: Modal 64KUS 

• 16 or 24 bit addressing. * 8 bit data. * Bank SetoEt by 
SW settable Port, Bits in Two blocks. • Two 33KB (or 
128KB) addmssirtgi. • Transparent refresh with delsv fines, 
giving unlimited DMA, immune to Wait States, halts, resets, 

* fast access time - 220nsec from Smemr or Psync high, will 
ran with ZBO, Z300D to 4mhz, 80SQ r 8035, 0008, 0006 io 
5mhz without wart states. * Provision to expand to 256KB 
using 64K by 1 chips. 


32K Static Ram 'Uniselacti T 

features: Model 32KUS 

# Fully Static using 2k hy 8 NMDS chips. • 16 or 24 hit 
address. • 8/18 bit wide da la. • Bank Select by port and 
bit in 32 K block. • Two 16K block addressing with window 
capability in 2k increments • EPROM can be mixed with 
RAM, • Fast access - 250nsec from address valid -will run 
with Z8G, HKKW to 4mhz, 8080, 0005, 8088, 8086 or 
68000 to 8mhz without Wait States, • Provision for Battery 
Backup using NMOS or CMOS 



I/O, Memory Interface 'Interface: V 

features: Model 3$ PC 

• 3 serials using UART. RS-232C or 20ma ament loop • 
1 Parallel I/D with hand shakes • 4k Ram, 4k EPROM (not 
supplied), • Bail I in Kansas City Audio Cassette interface. • 
Baud rate generator from 19.2kbaud to 110 baud. 


2K ZBO Monitor Program 
available for M:3$PC 

features: many mu lines including breaker points, cassette 
record and play back . . . etc Comas in 2 EPROMs end IK 
RAM. 


ZBO CPU Beard Modal CPUI-Z 0 O 

features: • 2 Of 4mh* clock. • Jump on Reset • 2K nf 
EPROM (not supplied). • 8 levels ul prioritized vectored 
interrupts 

16K Static Ram 'Uniselect: V 
features: Model 16 KUS 

• Fully static using 2114L-2, 200nsec chips • Bank 
Select by port and bit. • 8 bit data, 16 bit address 


All boards conform to IEEE59B/S100 specifications, fully 
socketed, screened legends, masks. Sold contacts. Guaranteed 


One Full year 

UotSBl 

64KM& 

wifi 04X& 

A&T 

Let 

$520 

Op Puce 
$4 T9 

32KUS 

Mil) 32KB 

A&T 

£435 

S399 

32W1&-I0 

mth 16KB 

AhJ 

$295 

$269 

3ZPCUS N 

AO mem ctiipj 

A&T 

$W5 

$14$ 

asrc 

WVttl ZDSSBtlB 

A6T 

£24B 

S22S 

3SPC-XC 

wrffl LBSSffUfi 

Kh 


$159 

CPEH^ZISO 

with Mttrrupt 

AftT 

$739 

$219 

CFtll-ZM-X 

no infmupi 

KH 


$149 

3BBUS 

200 ng*c chipa 

A6T 

$2tB 

$195 

lQMJS'K 

ZOO iiuc dhips 

Kn 


$175 

2K htomtar 

wiDh IK Ram 



$ 55 


Delivery is within 3 working days. MC, Visa or COO orders 
accepted Illinois residents add 514% sales tax. 


O E M. fr DEALER PRICING AVAILABLE 

SC. DIGITAL 

P.0. Box 906, Aurora, Illinois 60507 
Phone: (312) 897-7749 


Listing 6: This is the main North Star BASIC program that plays the game of Scrabble f 
It requires 33 K of memory. 


f.UAD SCRABBLE 

READY 

LIST 

1 1 “ THIS PROGRAM UAti WRITTEN HY* i T 40)>".1.IR J)A T A RESEARCH* 

2 ■ IABMOSp 'BOX v 4 " v I TA H (40 > F" M1DULE VlU-Adi - NfU YORD I 1 37? *\ I - - 

Jf 1 r WRI TE FOR IWrORMMTIOM 10 OBTAIN COPIES DM DISKETTE OR FOR TRS >10'B, * 

4 ' 1 OTHER f I OF PROGRAMU ARK AVA l LABI E' ■ 

5 ' ' THERE ARF TEN VERSIONS 01 THtB GAME WHICH HO Till FdU.flUINtl i -' I" 

A < "OtR UflRDti CHI Os E n MAY IfME’ 

■ - - ■ ITil-:,*, s lu i >v Li nil ■: r. 4 n ■ D B/64 i i««i ■ i ■ — n ■ 

8 ! 231 r A . X I 51 5 p B r " X - * 251 . C . ’ SEC ’ SNE X T\ IT'S 1 "' 

9 iWHJI'UMAl vrRUlON U 103 I* VtsBSHW l 1L BEET AND 10 WUF,"iT P "xhV 

10 R7- INI tl^\IFR7stM»Z£10lHE'NSSy7 INK ! K7P4 >/5 '* 

11 [I loot <| | ?:j)p R< .Mftlpl 1 ■’ I .(■ <2 ■(■,•! - X Ff 225 • , i I ■(26 If I • C- ■ 7- I I '. 1 if ' 

1 ?. f ORA - 1 TO2 L'M SHE ADP i 0 1 \ NEXTS.F DR A = 1 T 0 26 \ RE A LIFT (A) SNf ' Y T 

is gtenjop •wijRnwvctpr Nr i ■ 'riec^dpeni -game" 

14 TNfWTYPF 9 TF YClI.I HAN'T HART NUMBERS ON TMF BOARD ■? *fR0\000003000 

L5 Input■ 1 ypi yes if you want ru continue l.asi game played y ■ *k* 

16 ITM ’"THENiS 

17 iFKSUrl) ■ 'Y’TUENlDVOOUOBirOOy'.ODTOiC 

1U INPUT ’ TYPE TEC IF YOU WISH m SFT GAME BOARD T ■ *H i ■. II 'K* - ” THFNl':' 

?A) IFKiMrl) ’ Y H TIILTFtinBUftll.TOO 

r'L 1 INPUT" fYf'f fi !-: IF THE COMPUTER GOES FIRST T ’ *K't\TF : Kt ’ ’THFN3CJ 
24 rFKtUrl)- ’ Y ’ T M E NGO BUB ROOG 

INPUT "UFlA T ART THF I: OMF'I I r F R' r -l I FTTFT-B v 'tI'MI-YJ 
31 FORYi - ITO '\HS-i *t IA»AI A1 • ASIl x Di ► -44\t F L(A> OTHFNJ ffll J\H| ,Y T vl il IFU40 

31! I Ul.U.OAJ MOVt * ritY AUAiN* 

AO I ’ "M ’ * rNFOATlUF TO AWN FFfDPt END1J OfrMJ ’M’il TFI AND FRCM" • 

44 !■ ALLOWS THE COMPUTER TO HfrUE■^!" , ' 

45 INPUT “TIFF BOX MvOM AND VO OF THE LAST MUUL ON 0V() ION MY PLIRN ? " t AliA- k 
M. IFA1 -lTHENSOVt* 'THANK YOU FOR THE GAME' 

47 I’FREE MEMORY EOUALS H »FREE(A) 

40 LPEF- - ¥\ UR T TE I-1 ■ 00 r RT r LFEI 

4Y qrrtruN‘3* 

IWJ IFA1 o r HI M 100 

40 INPUT "RHAF WCPRti HIH YOU SPH l v *,Kt 
A1 Ihrt: 1 All 10 FNLNHO 

C FI.NIMMA A7 AHIMRI ATHENE 

A3 yvm: 

64 C |\EDHA nl raA2\»:A*ySHK»'4f»» ■ ’\D*fB T'xH ::) - lit t ll* C 1XD* K*<C»C) 

at; C -Cl I \ 0 ■ ASU ( LIS 3 - *4\B ( A 3 -D\NEXTV00StlBtt6<H> 

Afi Ki Mf-dlHlf*- 
AS URJtEtl >A1 -l.*( 1 p/J rUO 

A9 OyiiUDOAOOMP YV 3THEN77\FUNYEI-A I TUA7MPF3 ( YB> - 3 OTHFNK I f YU J 1 l 
70 1 FFT C YS > - : OTHt"NF H Yfl > 1 VNEY F 
72 TiJJI-UJB 1000'Still TU40 

ISO C--a.t.NCK+J\A- ttA7 fil i /1 tj > 11 MFC . nTHEN32 
01 Y9=C 

02 C 1YP0RA-A1 rOA2STEPlSMr-=A*a\b*( B- *\Eri i B--2rB :j ) fC ■ C > VUl =KtlCrC3 

04 C= C+ t \ l\ ■■ A3C < Dt J - 6 4 V B ( A > - tl \NE YT\ IF Y 9 ! 3 TH’ENS A\ F OR Y 0 = A71 OA .11J TF F 15 
05 I F F 1 < YS p OTHSiNF' 1 < YH > "T OS Iff 1 < Y8 > JTHENFHYD 3 ■. t t\NFXt 
06 0DSLFB06OO 
97 NS 1 Kf.F-***»*t*‘ 

&R WRITE# t fAI rKtll i 73 fLPO 

90 DCFSLFB1000\ GOT 04 0 

10(1 CDS UD90 37\ LP4 = tl 1 \U5=U2 \ U 6 -U3 

105 F OR A - O F07\C=A*H \FOPD- 0 T □ V \ D =C I B\ I F A .. ■ BTHE W11 0 
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From high technology to commercial applica¬ 
tions, opportunities at Kearfott span the soft¬ 
ware spectrum. Regardless of the area that 
intrigues you, you‘11 be working in one of the 
most sophisticated DP complexes, using the 
most advanced IBM Software. 

The focus at our Data Center is on break* 
through systems expanding a global network, 
To this end, we’ve assembled an elite group of 
software professionals. Outgrowth dictates 
the demand for more. We have a battery of 
computers that include the 3033, AMDAHL 
V/6, 43XX series, and more, with comple* 
menting front end processors. In support of 
this hardware, we run a multitude of software 
including MVS/SE-2 (going MVS/SP) T 
VM/SP, VS1. IMS DB/DC, CICS, TSO/SPF, 
WYLBUR. ACF/NCP, ACF/VTAM, and more. 

In Engineering applications, realtime software 
designs operate airborne computers in Keen 
fott avionics systems-from aircraft navigation 
to missile guidance. You could also be 
designing for programs comparable in com¬ 
plexity to Kearfott s inertial measurement 
units on the Space Shuttle and guidance con¬ 
trol on Trident submarines. Assignments may 
include simulation on our 3033. 


In business applications, we run the MIS 
gamut-accounting, finance, inventory man¬ 
ufacturing, payroll and a whole lot more. 

In the Data Center, we support all the hard¬ 
ware, operating systems and language com¬ 
pilers that Kearfott applications professionals 
need. Prior experience installing System Soft* 
ware qualifies you for our consideration. 

Whatever your area of software expertise, you 
should have an appropriate degree and at 
least a 3-year record indicating potential to 
achieve higher professional levels. Send your 
resume to: Carol Batte, Singer Company, 
Kearfott Division, 1150 McBride Avenue, 
Little Falls, N.J. 07424. 


Kearfott 


a division of The SI NC E R Company 

An equal opportunity employer, m/f 
who creates opportunities. 


SOFTWARE PROFESSIONALS 

maimer your 
speoaRoGon ■ 
safhnre.tfcrrt an 

maim pan 

alKearML 
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NEW 


\ 


for 

the 


NEC 


PC-8000 Series 


* AND MORE 1 


from Renaissance Technology 

The Wedge 

* fully emulates all features of the NEC 

PC-801 £A module 

- NEC PC-80G1A Sl/O [terminal mode) 
channel is brought out to a DB 25 con¬ 
nector 

* Additional ports tor 40 bits of digital I/O 

and analog input including £ Atari-type 
joystick ports; built-in 3 voice synthe- 
sizer with amplifier 

■ 32K RAM card included; also capable of 

handling another 32K RAM = 96K of 
RAM 

* 16 levels of interrupt capability 

* NEC PC-8012A bus structure is Imple¬ 

mented. 

■ Attaches easily to the bottom of the N EC 

PC-8001A. 

Ren Tec Wedge .$595.00 

RS-232-C Interface Card 
for NEC PC-0012A or 

Ren Tec Wedge. .. 179 00 

32K Memory Board 
for NEC PC-8012A or 

Ren Tec Wedge ..199.00 

RGB Color Converter 
for NEC PC-8001 A 

(40 column only). 99.00 


and 




o*' 


NEC Dot Matrix Printer ........ 795.00 

* 100 CPS 

* Bidirectional printing 
■ Friction and tractor feed 

* Parallel interface 

* Single-ribbon cartridge 


NEC Monitors 

* 12" Green Screen. 285.00 

* Tf? RGB Color. 1095.00 

* 12 n Composite Video . . 430 00 

* more * 

ATARI 10-Key Accounting Pad 124 95 
Olympia Letter-Quality Printer 

* Ren Tec ES Series Interface 
converts typewriter to letter- 
quality printer 

* for Apple. Atari, Commodore, NEC. 
Osborne 1, TRS 80 and others 

Ren Tec Interface for 

V ES 100/101 . 295.00 
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HP-85 Al 




Wm 


$2495 


HP-83 A $1595 

HP §5/83 16K 

MEMORY MODULE_, 239.00 

HP 5V< DUAL MASTER 

DISC DRIVE . 2025.00 

HP 5% SINGLE MASTER 

DISC DRIVE_. , ,.1319.00 

HP 8 DUAL MASTER 

DISC DRIVE.5525.00 

HP § SINGLE MASTER 

DISC DRIVE .... _.4035.00 

HP 2631B OPT885 

IMPACT PRINTER.2195.00 

HP §5/83 GRAPHICS 

PLOTTER-- . ....1959.00 

HP PERSONALITY MODULE 
FOR 7225B W/HP85/83 . . . .605.00 
HP PLOTTER PERSONALITY 

MODULE..605.00 

HP 85/83 ROM 

DRAWER. 35.00 

HP MASS STORAGE ROM ..... 115.00 
HP PLOTTER/PRINTER 

ROM ... . 115.00 

HP INPUT-OUTPUT 

ROM _ 229.00 

HPHP-IBINTERFACE.355.00 
HP RS-232 INTERFACE M .... .355.00 

HP RS-232 INTERFACE F _355.00 

HPGPIO INTERFACE ....... .445.00 

HP BCD INTERFACE.. . .445.00 

HP PRINTER INTERFACE.229.00 


That HEWLETT 
mL'fiM PACKARD 

HP-125 ....$3089 

COMPUTER SYSTEM 

HP 125 DUAL MINI 

DISC DRIVE.2025.00 

HP 125 9895A DUAL 8" 

DISC DRIVE.5525.00 

HP 125 2631B 

SERIAL PRINTER.3155.00 

HP 125 2601A DAISYWHEEL 

PRINTER..3640.00 

HP 125 7225 ONE PEN 

PLOTTER.1979.00 

HPVISICALC 125.145.00 

HP GPIO INTERFACE 

(PARALLEL).445.00 

HP BCD INTERFACE (SERIAL) . 445.00 
HP PRINTER INTERFACE 
(CENTRONICS TYPE).229.00 


HP-41C 


HP-41CV 


HP 41C CALCULATOR.189.00 

HP 41CV CALCULATOR.249.00 

HP 41 MEMORY MODULE.30.00 

HP 41 QUAD MEMORY MODULE 83.95 
HP 41 RECHARGEABLE 

BATTERY PACK.25.95 

HP 41 CARD READER ..167.95 

HP 41 PRINTER...289.50 

HP 41 STAN DARD APP MODULE 28.00 

HP 41 STATISTICS ...28.00 

HP 41 MATH PAC.28.00 

HP 41 SURVEYING PAC ..28.00 

HP 41 REAL ESTATE PAC.39.00 

HP 41 STRUCTURAL 
ANALYSIS PAC ..39.00 


HP 11C CALCULATOR 
NEW..$115.00 


'-gw' 


\'g\ -VTl . . . • * 

i ... • * "v- %, 

.. - V --W3 , t * 

. " \ . Ls 


HP 12C CALCULATOR 
NEW.$127.50 

HP 67 CALCULATOR.298.95 

HP97 CALCULATOR.578.95 

Go Professional 
With a Calculator 
From Hewlett-Packard 


HP 32E CALCULATOR.47.95 

HP 33C CALCULATOR.74.95 

HP 34C CALCULATOR.117.95 

HP 37E CALCULATOR.62.95 

HP 38C CALCULATOR..118.95 


and a Toll-Free number 800-448-5259 






n 

I 



ATARI 400” 16K ..$359. 


Computers 
for people? 



ATARI 800™ 16K....,$749. 


ATARI82040PRINTER _.,...229.00 

ATARI 822 THERMAL PRINTER ,.379.00 

ATARI 825 PRINTER. 569.00 

ATARI 830 ACOUSTIC MODEM ... 159.00 
ATARI 16K 

RAM MEMORY MODULE..79,00 

ATARI 410 

PROGRAM RECORDER.,69.00 

ATARI 810 DISK DRIVE ..439.00 

ATARI 815 DUAL DISK DRIVE ... 1275.00 
ATARI PADDLE 

CONTROLLER PAIR ....18.95 

ATARI JOYSTICK 

CONTROLLER PAIR ....18.95 

ATARI BASIC CARTRIDGE ROM . .53.95 
ATARI STAR RAIDERS 

W/JOYSTICK CONTROL _35.95 

ATARI MISSILE COMMAND 

W/JOYSTICK CONTROL...35.95 

ATARI ASTEROIDS.35.95 


Prices do not include shipping by UPS. All prices and offers subject to change without notice. 


APPLE II 48K ...,$1259. 
APPLEIII128K.. $3990. 

APPLE DISK AND CONTROLLER 525.00 

APPLE ADD ON DISC.465.00 

APPLE SUPERMOD.30.00 

APPLE CLOCK AND 

CALENDAR CARD.169.00 

APPLE GRAPHICS TABLET.675.00 

P fersonal 

^•ompater 

ystems 

m * m 

609 Butternut Street 
Syracuse, New York 13208 
In N.Y. call:(315) 475-6800 
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BECOME A 
CONSULTANT 



If you are looking lor more man a 9 to 5 job for the 
rest of your Me (he time to act is now Thiecomputer 
industry needs Gapable consultants more Ilian ever 
Your regards as a consultant can be high freedom, 
more satisfying work and doubled or tripled income 

The manual HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehen¬ 
sive background information and slep-by-slep 
directions for those interested in exploring Ihis 
lucrative field Wrillen by Leslie Nelson one ol the 
best experts on computer entrepreneurship Ihis 
fact-filled 150-page handbook covers virtually all 
aspects of becoming a professional computer 
consultant 

From the contents: 

• Basics ol consulting * How much consultants 
are making * Established consulting 
markets • How to get started • Itemized si art-up 
costs * Are you qualified" 5 * How to find your first 
jobs * Consulting skills in greatest demand ■ Tools 
of Ihe trade * Five ways to take advantage of your 
microcomputer ■ The top 12 sources of 
information needed by consultants • Beginning on 
a part time basis • The Marketing Kit ■ Should 
you advertise’ * How io gel listed in consultant's 
directories * The six bast ways to get 
referrals • How much to charge * When do you need 
a contract’ Sample proposals * Jobs Thai you 
should decline * Future markets • Three ways to 
real big money * Avoiding the legal 
pitfalls ■ Should you join consultant's 
associations? • How others did it real life case 
histones 

4th edition. Dec 1901 $20 


ESSEX PUBLISHING Co. o* P t 2 

285 Bloomfield Ave , Caldwell, NJ 07006 

Please send HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT al $20 (US currency). 
For UPS shipping (USA only) add Si. NJ residents 
add 5% sales tax 

□ Check enclosed D VfSA □ MC □ AmExp 

Name ___ 

Address „_ 

City __. 

State___ Zip_ 

Card it _- 

Signature_ Exp _ 

For faster shipment on credit card orders call (201 \ 
703-6940 
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&t7’i lHKS-''> 1 3ANft!,4 PTHF NV9=V9*2 
*tH0 tFFKStl4ANHH3 01HEWV9=V9*3 
*185 IFP f 52 > -4ANH54 I) FrFElNVV-V9#3 
*190 V=U+V9 

*200 IFUO UTHEHUf TUim 

*210 vo-v\m»aish 2 imknum# 

8000 lNF'UT "UHlflT ARE THE CtWIPUTEfi • B LF T JTfi& ? m *1*11,7) 

8002 F8RA l Tils Mil 1 (A) ASICI ft M -64 \ JF L t A i 1 QT HE NL (A) -1SWEXT 

8004 V=OM3aEU£lV857\U4 U1\U5-U2SU* ' M3 

8005 F8RA=0nJ7\FUkft O707UFB AI M| NU0V0 
8010 r URC-0T87S If L AOMC HIHINHOMO 
0020 0 <L<A) *777) Ml.tft>*2/HI tC> 

8030 ri AiKoiift, eh\ i m o mi hiuiho 
8040 Sl=LtAi\S2=L<H>YR3 MO 
8050 51 PUfll HhHB7}+PMS31 
8040 IFV S4THI NB080 
EJ070 V S4\FMftJ\r? 52\r3-Sa 
8080 ME X U- 
11090 NEXTB 
CI 00 NEXT* 

Rt 05 BPSUB9357\ndaUSB400\F4 *112 
8110 IFF 1- 0THENFJ15O 

8120 ■ * THE COMFLITEF? CANNOT MOVE, THEftlEFFIRE , IT IS CHAMP I Nil All FtF * 

8130 1 * ITS LETTERS* 

8140 RETURN 

B1 50 B( 1121 -Fl\Pf 1 131 =F2MU l|irF,1 

ttJftO BH55Arri*0) * *\ft»<5fta*b58)=CHftt(Fl4>A4> 

F7170 e*lS41»5631-* ‘\M<5*3»S*J>-CNR*IF: J T*4| 

8180 P( t 5** t 570 1 = ' CIlK+ir a 1*4 ) 

FtlBl Z* = B* (558 *550148«(5*3t5*3 > + H4( 5*8*5*81 + ' Mil* 
m ft? UR IT Ell *14 * 71 f t */) *U7 

8190 rFFl tOT-HENRI f 55H> 55H >^* 9 VtldKl11R 1000 VHF 11 HiW 
HTOO FORA-OTnI 4 

B310 «'GIVE THE FIFTEEN LETTERS f8R 1 INC**0*1 
13320 >* 123 45* 7890123 45 * 

HJ40 INPUTZMltiSl 

13350 C = A*15VR1RR I T015VC»C*1 

IJ360 D=d5\Pl(H-4 p A]■ - ' ‘MFZMk.IU 1 ‘ IHFNR370 

STAS K*-£*(l‘.nKBfC>==ASCtKtJ-A4\MUi-2iIi-2) K4 
13370 NEXT\NEXT 
8380 RETURN 
!J400 U7=0 

8405 1IU1 :U4THEN||7 3*00 
8410 UQ-USMI5\tFtlfl 'OTHKN8420 
8412 U7=U7+CUH**OJ\ririTt1n4,30 
13420 U7-JJ74(lje*A0) 

1430 U7»>d7+03-U*\RETtJRH 

8500 REA!t*?ZC»IR ( I J t SB < 2 > r SP f 3 >«1J( M > p lb 1 51 * Aft (* i t tit £ J ) , lf. ((?) 

H310 REAIi#2riPtlO>rll&UlM3R( IP I r 13 1 till ( 14 1-SHf 151 
F35 20 F ORA ^ 15T021 OS TtF 15 

3530 R£Alt#2*IB4AFl 1 r Eft (A+2 >. . IJHA + 4 } * 1RIA4SJ - EFf A1A) t IFf ft+71 , IF C A lit 1 

8540 RE Aft (2pSftfA*9> r Eft < A (1 0 ) . *i< ( A I 1 1 1 t 1ft ( A* 12 > , Eft f A f I 3 ) f tl.lrti t 4 > . 1*< AM:.) 
8553 NEXT 


3fiO FORB=IT02?:. 

3*5 IFBf PJ =OTHENfl’iiao 

570 P-»* 5 \H*H 1 - 4 p ft) * 


-\C = ftlftM*4^ft4< 1-2* U- 2 1 =EHR*1CJ 


8590 RETURN 

(?*00 WRITE f 2^0 ^ I > . * Eftt 3l » 11 ( 4 J * Eft fM t 7 ) r SIM 0 ) * tft( 9 } 

8*10 WRITE*?»EM 101 rlft( 11} * IM12) t tM 1.1 >. Eft I 14 J * IftUbl 
8620 FpkA l5Tn?lOSfLRlS 

8*30 UR 111 *2. ERtA+li ■ Zl*i A + 21 -Efti A 1 J) EMA + 51 - Eft 1 A4* J * Eft i A* 7 ) . 1ft C.VtO) 

0*40 UR1 TE* 2 p tbi ft¥9 ) * Fftl 04 101 . EM Al lilt UK A I 1 2 t , t|U At 1 3 I i Eh ! At I A 3 . EM At 151 
8450 HEXTWTIfRN 

9001 l 1 AT A 4 p0p 0. F. 0, P.. 0* 4 rO. 0 - • . I 
9003 OAl.l 0*3*0,0f0.2*0r0»0.7*0p0.n,3,O 

9003 BATA OfQt3* 0* PtO*I *P*1»0*0*0*3*0*0 

9004 BATA I . O»0*3* 0*0»0* 1 * (1»0»0 p 3 p 0«0* 1 

9005 MATA 0.0 *0 p 0* ,1 * 0 *0,0* 0 * 0 * 1 *A P 0,0* 0 
900* ftATA O»2*OpO*O*?*O,rii0*?*A.0pt>f?*O 
900? HA IA t)*0»lr0,0*0*1,0,l*0r0*0*l,0,0 
9003 HATA 4*0*0*1 p 0*0*0■J,0 * 0*0 * 1 *0*0*4 
9009 ftATA 0*0*1 *0*41*0. 1*0,1,0*0*0 p I .OpO 
V010 ftATA 0*7ia*O,0*2*(J,0*0*?*0.0p0*7*0 

9011 PATA 0*0*0,0*310*0,0*0,0*3*0.0,0*0 

9012 HA TA I *0*0*3,0*0*41. 1 *0*0*0*3.0,0, I 

9013 ftATA 0*0,3,0,0,0*1,0,1*0*0,0,3,0.0 
9Q14 ftATA 0*3,0*0*0*2,0,0*0 * 2*0.0,0,3,0 
9015 ftATA 4»0*0*1.0*0,0,4*0,0*0,1.0*0,4 
9020 BATA 1 *3*3*2,1 *4*LS4,1,8 ,fp*l ,3 
9025 BATA 1,1*3,10*1,1,1,1,4*4*0,4,10 

9B57 FGE11- 0T07\U t M »«l«r 11 60+U J \NFXl\Ul -1 Otllt 7 MU! A J 
9PSB U2 I0*U [5>4U1! U\U3 10*U 121 + IK 31 VEfETURN 
JiEADT 
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Circle 189 on inquiry card 


THE MOST 


POWERFUL 

SMALL 

BUSINESS 

COMPUTER 


IN 

WORLD 

The IBC ENSIGN business computer was 
designed from the ground up to run MP/M. multi¬ 
user OASIS, MVT-FAMOS, and other multi-user 
Z-8Q operating systems faster than any other 
computer in the world. 

Consider these features: 

* yp to 16 users 

■ Up to 768K byte memory 

* Up to 150M bytes/disk drive 

* 17M byte tape cartridge 

* 46M byte 9 track tape 

* 6 MHz Z-80B CPU 

But it takes more than a lot of I/O ports, 
memory, and disk storage to make a supermulti¬ 
user computer, The ENSIGN has what it takes. 

MULTI PI MICROPROCESSORS: The ENSIGN has 
two separate Z-80's and 32K byte memory buffer 
to handle all I/O between CRT's and printers at 
baud rates up to 19,200 baud 
A third Z-80 handles ail disk and tape I/O. 
Commands Irom the main CPU are totally 
supervised by the disk slave 2-80. 

And the main CPU is the new 6 MHz Z-BOB 
running at lull speed with 120 nsec memory 
PERIPHERALS: The ENSIGN supports the tape 
and winchester disk family from Kennedy Co, 
These drives, tape cartridges, and 9 irack tape 
drives are the premier of the industry, Yet prices 
are low on the ENSIGN. 

SOFTWARE: If you are running MP/M, OASiS, or 
MVT-FAMGS you will run better on an ENSIGN 
And if you're not already tied to one of these 
systems you may want to try IBC-SUPERDOS 
SUPERDOS is very powerful and very very fast, 



For dealership information contact: 

/ Integrated 
Business 
* Computers 


21592 Manila Street 
Dhalsworlh, CA 91311 


Call (213) 8B2-9007 


Listing 7: SHORT, a slower version of the program SCRABBLE (listing 6), needs only 
32 K of memory to run. 

LOAD SHORT 

READY 

LIST 

I * * THIS fRDSRAH LtAH UFITTEN H Y N T A fH 40 > r ' J JR DATA RESEARCH ' 

7 'TAB<40> .'BOX 74-\nflHM0>.-rt[ntrU VlUAliF. HI W YORK 

3 rURTTE FOR INFORMATION TCI OBTAIN COPIES tlM IHmUi LIN FUR FUSt 8(5 * 5. * 

4 * 'OTHER FINE PfiQORAltS ARE AVAIL A*iU * 

5 F'THERE ARE T£N VEKSIGNS IIF I HI 5 13 A HE UHTCH Ml THE FULL OUT NPi; 1 * * 

6 t *VER MOLDS CHECKED MAX I1HF* 

7 - •• - - "-F DRAM TOtOMi TNP iA4-A kSH P 't,A\£ INTM(HWft) 

R i3E3IrAf*U3FSiB»*iS*r«HrL*** SEC'NMCXTV* ' * * 

v iNFUr-UHAT VERSION '- 1 WRSttW 1 I'i DFST Hi UltkHT ■' "*k? 

(0 ftv ■ I*|KR71MFW IORHF: lOTHl'NitW^ IMt((K7l41/51 

II HI nut < 1 125 1 W B T240) r L < ''.I'C'tvUiPf 255f1*HI < 26 J * I (JJ (* 51 * F> '.Hi 5 

12 FUKA Wtl2?S\NKAPP(4)\N£XT\FtiPtA ITD26\RTAPI'l(A >XNI XT 

I 3 (lf-1 Nft? r -UMtma ' .1 nt Nl 1 f "HI C 'MIFF Ml, * RAflf * 

14 INPUT "TYFE V If YOU HUN T MAN! NLlHREF.fi (IN Till BOARD * * i ROXCiLF' iLiTOO(J n 

15 IHPUl'IYPE YL3 tt YOU UA«I ID CtJWTjNLir t AHt UAHf Ci ATI D ',M 

16 If ht ' 'THtNtU 

I II Kt t I H I * T ' T l-FI N I BXGGSUBGSO'DX C rOT 021 

1U INPUT 'TYFL TtS EE YULI UlI 'ill M liM tlAHI BOARD ■ ' iF.f LI M * * F HF N, 1 

20 TlTv*U-T> * Y * THE M503UR8300 

23 INPUT'TYPE Y F. 5 FI 1 HF CUNPIITFR CUES FIRS I * " p E t\ IF h 4 ■- * T HE N30 
2* TFR*tl*l) *Y- T Ml NLiUfiUBOOOO 

30 INPUT B UHAt Akl THE t.UHi 'UTLR' "■ LETTER?: ? > 

31 FORA -1 IG/Xtif l.t<A<A)\UA>-'A£tCCDt) MUJKrtl OTHfNilA) t XNDtTMft)Tfl4a 

32 1 * ILLEGAL HOVE. TRY AGAIN* 

40 . - * \ ( * ■ \ T * NF H A T I VE TM AND FRCIH ENII3 KAHE*M*0 111 AND FRITH*. 

44 C ALLOWS rut: COMPUTER TO HilVE'X'" 

45 I Him-THE ff«r> FROM AND TO OF THE IASI HHVt OR G.fl M3F riY I URN * '.AJ.A2 
44 HAI - HTfENSQX F **V> "THANK YOU FOR E HE OAHL ' 

12 1 ‘FREE HEMDRY EEJUAL S'* TREE f A > 

40 UB ‘#\UkI FF 11 1 UO i Kt * LHL 
A9 CHAIN'S' 

50 IFA 1 -OTHEN100 

60 INPm'UNAI LI DR I> HIB YCFJ SPELL v **Ki 

61 IFA2 AH10THENB0 

61 U I.EN(K*)\A-A2 AIE1VIFC ATHEN32 

64 L--IVFOKA Al mA2\H AlDsRttR 4> * 'SB*(D MlC^FUH Ft LM;i 

65 C CmD=ASC(Wl A4\»tA> DVNEXTXGOSUBfliOO 

66 kv Mf Hlllir 

6B uklfl # riAJ 1 tUO 
4V UDSLJBR600 
70 GflSI FBI OOOMiO 1040 

AO L : |. EN< F.t s \A - ft A2 A1 >715? 11 Ml r C ATHEN32 

07 C 1VFDKA AITGA2ST£P15\B A*5\B*(D 4rB) ' *\B* < B - 2 p R 2 J M(CpCJ\IH MlC.C) 

B4 C CtlVCi ASCtDiF 64VD LA> B\Nt K1 
05 GDRUBe^OO 
04 k* -KM '»******' 

HO URT TE11r A1r kM1 * 7T * UQ 
vo ttOTiHMOOO\Gc r*4a 

3 00 D0SU»VB37\U4-'UiMl5«U2\H4=IJ3 

105 FflRA 0TG7\C 'A*OM"flRB ll 0TO7\IF ■ C+BMF A BfHfi Nl 10 

10/ CC0pDJ-0\GGTaU5 

110 U(Op D3 = fLfA)*72Vl + lLfBl*27> 

115 NEXTkNEXT 

1 20 FORA 0 TO 7 \C * A * U\ F tl k B 0 TQ 7V0- C + * M F -» THEN 130 

12S C<1pD >*OkGQTOl3S 

130 III rm = fLIAT*;!71+LtB> 

135 NfcXlkNfXT 

140 FORA - 0 TG 7\C =A • B \ FOR H D t) TO 7\ D ■ E +R\ IF B THEN! 50 

145 C ( 2 . D J 0 \GG TQ1 55 

ISO G<2H!T-lLIA)*77VJ+LtB> 

15S NtxrkNEXT 

1A0 "fHC CDHPUtETt IS SDRTlNO IT'S LETTERS'WO-0 

200 ERRSET 400rUBrUV 

201 F ORA* OTO14 9 T EFV?\B « A i 13\F0RE>1 TD1SSTE PV7VD-C+B\F«*B(D 1 

202 IFTO-OTHEN205 

205 IFB tD >«OTHEN300\V“0 
210 IFC"3THEN235 

215 IFBED’l>DRB(D-2inRBfD+lT>0THEN233 

219 1FD«4THEN2JS 

220 TF03ANDB tD-31Y0THEN233 

225 TOftF■ 0T0A3BTEPR7\0*F+C(Of ElMf9»0THEN23(JSREA0*03t01 tH 

220 IFH-0THEN230\H1 -t3-2\B2-0-l INT (G/729 > \04- INT MOH 729*931 ) 727) 

229 aOSLFB3000 

230 NEXT 

235 F-B<H>*729 
237 IFC>13 THEN 2 A 5 

230 IFD-1 :1THEN240MFB f D-l J >0THEN2fiS 
240 IFB (041 TORE ID + 2 5 ■ 0THEN26!5 
245 IFC-* 1 13ANDB f D + 3 3 j 0THEN263 

250 F{JRE»OT0A39TEPR7\0'FEC (l f E1M F0^0THEN26ONREAD*0X0 p 1H 

255 IFH-0THEN2A0kSl-D + l\H2^P+2\B4-G^!INT(077291*729 3 

257 £3-I N T ( S4/2 7 > \S 4 4 ~ [ 271S 3 AOOSUB300 0 

260 NEXT 

2A5 r B(BT*27 

26N JFC=1DRC=15THEN300 

269 IFD-2<1THEN270XIFB(D-2J >0THEN300 

270 IFB(D+1 i QRB< T >-13 ORB* 0-21 >0THEN3OO 
272 IFC: 2ANDB(JJ-2J OTHEN300 

274 IFC<14ANDBID+2J OTHEN300 

276 FORt^0TD63STERR/\ti’F FC (2 rE IMF0^OTHEN29OVREAri*OaC0 • W 
278 IFH=0TN£N290\Sl-B-l\S2=D+l\S3=INT<G/729) 

280 S4=G-1 S3 * 7 291\B4 £4-(INT(S4/27J *27)\G0SUS3000 
290 NEXT 

300 ERRSET 300pVBpV9\NEXT\NEXT 

400 ikRSEF %00rV«rV9 

401 F ORA=OTO I 43 TEP \J7 \B -A * 15\F0FfE -1 TO 15 0 TE P V7\ 0= G fB S, F - P ([l J 

402 IFT0=0 THEN 40 5 
405 IF F u 0 THENtJOO W * O 
410 IF a :2TH£N435 

415 lFiL<D-15)URIi( p-3C)iaRB(DH5r 0THEN435 
419 IF I- 46THEN435 

4 20 IF A, 7ANOB 10 -AS i OTHE N435 

125 FDRF : 0T0A3STEPR7M3-FtC(0f£) MF(3^0THEN430\RF.AD*OKfli tFH 

42£f IFH -0 I HE N430XSI = D-30VS2 = D-15\S3- TNT (G7729) XB4 = INT ( f G— I 729*33 > T/271 

429 GtlELFBSOQO 

430 NEXT 
43S F B(01*779 
437 IFA 12THEN4&S 

I3fl IFli-l'p ITHEN440MFS(D-lSi 0THFN465 
140 J F0< Ii11S TURB1P130) 0THEN465 
445 IF A 12ANllB(D*45) 0THEN465 

4S0 FORE 0TU63STEFft7VG=F+C(ltE)XIFG=0THEN46O\READ#OXGpSH 
455 FI H IJ1HEN440\KI 0+15\B2 m U+30\£4^0-1 INT t G/7291 *729 J 
457 S3=1 NT 134/271 \B4~S4—(27*537 X80SUB50OO 
460 NEXI 
465 f B(IU*27 
4AB IF A OORA-J 4THEN500 


Listing 7 continued on page 334 



































"Bach your little 

Apple big-time 

electronic mail 


New\brk 


Los Angeles 




For the first time, you can 
move just about anything in 
your Apple II™ computer to 
any other Apple™ anywhere 
in the world. Micro-Courier™ 
allows you to electronically 
mail charts, graphs, corre¬ 
spondence, VisiCalc® reports 
and entire programs. You 
spend far less time on the phone. And, in a matter of moments, you transmit material 
the Post Office takes days to deliver. 

Unlike traditional electronic mail, Micro-Courier doesn’t require expensive central 
computers or special phone lines. Using standard lines, you benefit in two important 
ways. First, you communicate outside your company, not just within it. And second, you 
realize tremendous savings on late-night rates. Micro-Courier takes advantage of them 
automatically, without anyone in attendance. 

What’s more, Micro-Courier will ex¬ 
change data with time-sharing systems and 
larger computers. Even if you don’t own an 
Apple, Micro-Courier is the best reason in 
years to go out and get one. Call our toll-free 
number today. And make your little Apple 
heard ’round the world. 


mTcrocom 

We make little computers talk big. 

Micro-Courier is distributed by Apple 
Computer. Call 800-547-5995, ext. 188 

for the dealer nearest you. 

L---____—J 


Dealer inquiries invited. 


Microcom, Inc., 89 State Street, Boston, MA 02109. (617) 367-6362 

Apple [inti Apple II are trademarks of Apple Computer. Inc. ViaiCalc is a tradefnark of Personal Software, Inc. 


Circle 253 on inquiry card. 











Circle 36 on inquiry card. 


ATLANTIC 

COMPUTER 

INDUSTRIES 

IMS. MORROW. ADOS. APPLE. TELEVIDEO 
ITHACA. IBM. SCION. NEC. MUSYS 
KAZELTINE. QUME. HAYES 
...and much more. 


We provide fully integrated and tested 
computer systems; IMS, Call! Computer 
Systems. Morrow, Vector. Ithaca — CALL 


MUSYS SINGLE BOARD 
COMPUTER ZSOA Processor, 64 K 
Dynamic RAM, Console Serial 
Port, S-1GO Parallel Interface 
Bootstrap PROM. $1295 

dBASE II from Ashton-Tate 

Easy to use t CP/M compatible, 
extends power of your micro to 
mainframe database capabilities. 
Money back guarantee. $595 

QUME DISK DRIVES 

Data Track 8", Double sided disk 

drives .,.. .,. $575 

2 Qume DT Q tl complete with 
cabinet, power supply, 

& fan . , __*.. $1629 

Also available with 

Shugart drives.. CAIi 

CORVUS Hard DisK System 

available for S-1Q0, Apple, & 

TRS-80.. CALL 

ADDS VIEWPOINT CRT .. $599 
TELEVIDEO 910 CRT . , tt $650 

IBM 3101 CRT 

Mode! 10_._ $1295 

Model 20. $1495 

PRINTERS: 7 

ANADEX DP 9500/9501 . . $1299 
DP 9000/9001 $1249 

EPSON MX 80. $ 519 

MX 100 , .. $ 795 

QUME SPRINT 9 .NEWS 

Graphics Equipment ... 

MICROANGELO GRAPHICS 
Subsystem From Scion . . $2229 

Screen Pak II... $ 350 

S-10G Graphics Board , ,,, $ 925 
HIP AD DIGITIZER from Houston 
Instruments For S-10G Systems, 
Apple, & TRS-80 . . .... $750 

We carry a complete line of 
Microsoft, Micro Pro and 
Personal Software products. 


ATLANTIC 

COMPUTER INDUSTRIES C0RP. = 

Call or Write Today lor FREE CATALOG 

80 BROAD STREET. SUITE 404 
NEW YORK. N.Y. 10004. 
(212)376-5978 


Listing 7 continued: 

Id,9 IFlJ-30 I THEN470SIFBCB-3OF : 0THEN500 
470 IFB(G+i5)QRB<B-15>tJfi:B<B+30> : 0THEN500 
4,''2 1 AMDS{D-30 i 0THEH500 

474 I FA 13AVtrB< D+30) >0 T HE N50Q 

47* FfJHF = 07 0435 rEpR7\G^F+C< 2.E 1 SIFG=OTHEN490\REAB*02:G r SH 
478 IFH = 0THEN490SSl = Li-15\S2=D + 15\S3=INT(G/729> 

4 BO 54=13 - < 33 * 729 i S S4=S 4- < I NT < S4 727 1 * 27 } \GOSUB5000 
490 NEXT 

500 ERRSE r 500FY8rU9\NEXT\NEXT 
303 GQ6UB9a37\00SUB84OO 

*307 q*fl F7) = '******#'VQt>:i»lJ--CHR*ffi44N3>VDISr7. -CHR* f &4+H4 l 

509 WRITE*1rMlrB*(1 p7JiU? 

510 IFH1->0THEMS3Q 

si a t 1 ■ 

520 ‘'THE COMPUTER CANNOT HOVE. THEREFORE r tt IS CHANGING rtU 0» 
525 r * TTB LETTERS' 

540 GQTQ30 

550 IFK3‘-OTHI HH3~ -32SIFH4=0T HENH4 - -32 

555 E = M1#3\B*£H 4«SJ ‘ ’AD*(B-2 ■H 2 >-CHRt (H3 f44) 

5*0 B=H2*5VB*f»-4fB) ' 2>-CHRt<J14+44) 

570 UDSUB1000 

5G0 RtHJ 1=H3S,B(H2>=M4 

400 ■ r IHE CGHPUTER PLACED ' rCHRMH3+*4)t* OH *0X'.Ht 
*10 I * THE CGHFUTER FT-ALL Ii * rCHR* tH4 + 44 > r * ON B0X'«n2* 

615 l* CALCULATION TIME'-U/r' SECOND* 

*1* rFH3<OTHENBCHi>=0MFM4 fl T+IEN BIM 2 J - 0 
620 m=OSM2 = 0\M3' OSM*^ Q 
625 OG5UB04OO 
A30 MiT133M> 

1000 FQRA=1TQ24S 1 '*SHE XT 

1001 JR*<0001 #0073 
1010 1 B$<0076*01501 * ■/* 

1020 !a*10151*02251 **7' 

I03O IBt(0226.03001 t*f 
1040 MRS (0301 .0375) .V 
1050 IBS<037*.04501 r *7* 

1060 lUt 1 0451r0525> r■7■ 

1070 IBS(O52*r0A0O>- V 
10(K> IB*(0401 *06751»'/* 

1090 >BKO474rC750> r'7' 

II0O ■ BM0751.09251, '7' 

U10 * Bt (0826*0900 ) f ' 7 " 

1120 • BM0901 f09751 * '/' 

U3(> <BM0976* 10130)**/' 

1140 lEiiclHI •(*»)■*/* 

1141 GOTDll 50 

1142 FQRA=0TD14\FDRB=1T015SC =< 13*Al+tf\ fiftClf SHEETSI ''SNEXT 
1150 RETURN 

7000 FDRA=1T0U21STEF3\B*<A»AY='/‘SNEXT 
7005 lFR0= 9 THE NRETURN 

2010 F0RA=lTn225^I iNt10/1001\F=A-i100*ES\B=INT(F710J\C=F-<10tpj 

2012 D={A-l>t5\D=D+2 

2014 IF E-=0 THEN2020 

201* E=E+4fl 

2010 B*( Drill =CHR* (El 

2019 BttIH-1 rll+l J='0‘ 

2020 D=I<+1 

2030 IF B = 0TH EN 2050 

2040 ft B+4B 

204-J bti Il»D>=CHR»f BJ 

2050 D=D+l\G=C+40\B*(D#DJ=EHR*<Cl 

2060 NEXTSRETURN 

lOOO S5 = B(I»\B5=Rl <55)\tl =O\T3^0\TJ-0 

.3 OO1 I r S3' OftNOF (SI 1> OTHE NRE T URNS IF 5 4. ■ OA N B F f S1 > >0 TH E N R E TU R N 

3002 FDRA1=1TQ2\A2=S1\A3=S3\IFA1=1THEN3010 

3005 A2=32VA3=34 

3010 IFA3=0THEN330O 

3015 T=0\FDRA5=A2-I5TDA2-455TEF-13 

30IB IFA5<1 THENEX IT3O30 

3020 IFB ( A5I =OT-HENf!X TT3030 

3025 T=T+1\NEXT 

3030 IFT>2THENEX IT3999 

3035 U=0\FDRA5=A2+15TDA2+45STER15 

3040 IFA5>225T HEN E XIT 3055 

1045 IFB(A5)=OTRENEXIT3055 

3050 U=Lf+l\NEXT 

3055 IFtl>2THEMEXIT3999 

3040 1FU+T>2THENEXIT 3999 

3042 IF T +U= OT HE N33 00 

31)45 ITT- 2YHE N3O70M1 =A2-3OM2 = A2-15ST3=A2\GOT03200 
3070 IFT=IANBG 0THEN3O7&SGOTD3O8O 
.10 75 n=0\T2=A2-15\ I3=A2\GDTD3200 

30BO IFT "• 1ANGU- ' 1 THEN3O90\Tl=A2-15ST2=fl?ST3M2HSSODTa320O 

3090 IFU , 2THEN3092\T1 • A2ST2=A2 + 15M3=A2 + 30\GOTG3.200 

30V2 IFU lANUf 0 T HE N310O\Ti=0\T2 =A2 ST 3 =A2+15\GD TG 3 2 O 0 

3100 1*W£ HAVE AN ERROR IN THE PROGRAM'SEND 

<700 T ( 729*m n I ) + <27*B(T2J I+BCT3 I 

3202 IFA2=T1THENT=T+<729*43) 

3204 IFA7- mTHFN t = T + < 27*03> 

3204 IF r^THENT"T+A3 

3710 Ri AG IO*!rlHSlFU QTHEN33OOSV=0Sfi£TUR« 

330O HEXTSO0SUft6000\RETURN 

3320 Rt TURN 

3999 F S A7)=1SRETURN 

5000 S5=FC III SS5S : F-1 <S5)ST 1 p OST2=0\T3 = 0 

5001 IFS3 0ANI)F(S1> 0THENRETURNS1F54 OAN0F<S1) OTHENRETURN 
:.O02 F0RA1 =1 TG2SA2=51SA3=S3S TFA1 =1 THEN5010 

5005 A2=S2\A3=S4 
5010 IFA3=0ThEN53OO 

r ”012 A4=INTf (A2-1 J/1SJ\A7 -ft2-(04>1S>SA4=A7 
5013 R9=l 

5015 T=0SFORA5= A2-1TDA2-3StEP-1 
5017 A7=A7"1SIFA7‘ITHENEXIT5030 
5O20 1FIKAS) -0THENEXIT5O30 
502)V 1 - 111 SNt'X I 

5030 in>?THENEKirsro9 

3031 R9=2 

5035 U=0SF DRA5=A 2+1TQA2+3\A6=A6+1 

5040 IF A6 1MHFNEXIT 5055 

3045 J Ffl t A5)=0 THENE XIT 5055 

5050 U=U+ 9 SNEXT 

5055 IFU:2THENEXIT5999 

5040 IFUM 2THENEXIT3999 

5047 II T 4 (J=0 THEN53O0 

5045 II I 7 THeNSO70ST1-A2-2ST2=A2-1ST3=A2SGDT05200 
5070 iFt-lANtlG 0THFN5CI75SGGTD5OBO 
5075 11 =0 s T 2 =A 2-1S T 3=A 2 SCO 705 200 

5080 ITT IANJUJ 1 rHFN5O90STl=A2-l\T2=A2M3=A24 J SGOTG520O 
5090 IFLK>2THEN5092\TL = A2ST2=A2+lSt3 = A2+30SGGTG5200 
5092 IFU IANGT 0THEN5IOOSTt-OST? A2ST3-A2F1SGDTD5200 
5100 <'WE HAVE AN ERROR IN THE PROGRAM'SEND 
5200 T=(729*B< T11)+< 27*P * T21 !+&(T3J 
5202 If A2=T I THEN T - F+ f 729*A3) 


Listing 7 continued on page 336 
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THE FORMULA™ allows the computer professional to 
focus on the most important part of business: the needs 
of the client. Customized systems for any business appli¬ 
cation can be created in a fraction of the time required by 
conventional methods. 




Interactive data entry, file updating, and 
maintenance routines are automatically 
generated from a definition of the fields. 

Reports can be created through a unique 
full screen editor simply by typing a sample 
format. 

Menus and job streams are defined through 
a preprogrammed parameter-driven pro¬ 
cedure. 

Fast response time is insured because 
each routine can be interpreted directly by 
the computer and data management is 
controlled by an efficient ISAM algorithm. 


THE FORMULA™ is a complete system language which 
brings the process of developing applications closer to 
the user’s description of his needs. That’s THE FORMULA™ 
for success. 


Disk and manual, $595. Manual only, $60. 

THE FORMULA™ will run on any 8080 or Z80 computer 
with CP/M,* 48K RAM, 300K total disk storage, and a CRT 

DMA • WE SPEAK YOUR LANGUAGE. 


THE FORMULA™ For Success can help you build 
systems. Now, the General Accounting System, 
created with THE FORMULA}* is available at no 
extra charge. 

The General Accounting System includes: 

• General Ledger: Journals, Trial Balance, 
Income Statement, Balance Sheet, etc. 

• Accounts Payable: A/P Journals, Checks, 
Aged Payables, Vendor Report, etc. 

• Accounts Receivable: AIR Journals, Aged 
Receivables, Customer Statements, 
Customer Activity Report, etc. 

In addition, two new optional packages have been developed for use with THE FORMULA™: 

Professional Time Management $80 Label Option Pak $80 

Manager’s Billing Report, Employee Name Inversion, Multiple Up Labels, 

Production Report, Client Invoices, etc. Customized Label Size and Format, etc. 

Circle 132 on inquiry card. 




DYNAMIC MICROPROCESSOR ASSOCIATES • 545 Fifth Avenue, New York, New York 10017 ■ (212) 687-7115 
VVte ship pr&paid and COD orders. Shipping & handling charges extra: £5 UPS areas; £7 non-UPS areas, Mexico, Canada; $10+ elsewhere, MasterCharge and ViSA accepted. 
New York State residents add appropriate sales tax. "CP/M is a trademark of Digital Research. 







Circle 295 on Inquiry card. 
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$ SAVE $ 


CALL MBC. . J203) 342 2?47 


COMPUTERS 


NORTH STAR 


HRS-10-64K-HD5 5sve over $1600.0011 

ADVANTAGE 64K-QD 

$3550 

HRZ-2D-64K-ASH 

$Cal 1 

H R2 —6 4 K ^QD-ASM 

SCnli 

HEWLETT-PACKARD 


HP-05 

$2795 

HP-83 

scan 

HP Calculators In Stock 1556 OFF 3 t l 

ATARI 


BOO 16K 

$ 759 

400 16K 

S 345 

ZENITH 


7-05 GA 

$2060 

2-89 All-In-One-Computer 

$22 75 

COMMODORE 


CBM,PET 32K COMPUTER 


LIMITED TIME 6 QUANITV 

$ 975 

8032 Large SO Col, Screen 

SCal 1 

8050 Dual m Bk Drive 1 Meg 

SCaLl 

4032 B or N 40 Col, Screen 

Seal 1 

404D Dual Disk Drive 360K 

$Ca 1 ] 

Vic-20 Color Computer 

S 275 

INTERTEC SUFERBRAIN 


64K-DD 

$2 7 75 

64K-OD 

$3180 

ALTOS SYSTEMS 


ACS 8000-2 1 Meg PD 

$11 50 

ACS 8000-2D 2 Meg 

$4390 

ACS 0000-10 4 User 

$6 79 5 

ONYX C0OO2 

$1 4 9 00 

Verbatim Diskette 


525-01,10 (box of 10} 

2 4.50 

550-01,10 (box of 10} 

37.50 

PRINTERS 


DIABLO 610 

SCALE 

NEC SPINWRITER 7730/7710 

$CALL 

NEC 7720 K5E 

$2890 

NEC 3510/3510 U5 CPS) 

$1950 

C.ITOH 

$1499 

OLYMPIA E5-100 Typewr1ter/Inter 

$1250 

IDS Paper Tiger 445G 

SCALI. 

460G 

SCALE 

560G 

$1150 

ANADEX 9500/9501 

$1290 

CENTRONICS 710-1 

S 550 

737-1 

$ 699 

ERSON-MXBO N/Frietioo Opt, 

SCALE 

MX-70 

$ 395 

MX-I00 

SCALL i 

OKIDATA MICROLINE SO 

$ 375 

82 

S 495 

83 

$ 750 

TERMINALS 


TELEVIDEO 920C 

$ 850 

950 

$1050 

INTERTUBE III/ Emulator 

$ 725 

ZENITH 3-19 

$ 820 

ZENITH 12" Gre&n Monitor 

$ 139 

LEEDEX/AMDEK 100 Green Monitor 

$ 165 

Above items may be ordered by mail or 

phone. Visa & Master Charge accepted. 

Factory Sealed„Manufacturers Warranty 

---Prices Subject To Change- 

— 

(203)342-2747 

Multi—Business 


Computer Systems 

Inc. 

28 MARLBOROUGH STREET 


PORTLAND, CONN. 084 &0 


TWX/TELEX 710-428-6345 



5204 IFA2-T2TREWT-T>(27*ft31 
5266 n r A2=T3THEMT=T+fl3 

SS10 READ*OZTr*H\mi OTHEH5300\U=O\KETURW 

5300 HEX T\GO£l 1BAOOG ^RETURN 

M999 F<A2>=1SRETUKN 

6000 t i 1 > = ri 5T f 2 J=T2\T CJ >=t3\W- 0\y-0 

6005 IFF 1 + 12+TJOTHENfilOO 

*010 FDRZ = 1TQ3WS«=T ( Z ) 

*020 rFtfS^OTMEWdOtSO 

6030 rFVB A2THEM£O4O\ZI=P(ft21\C0rO605O 
>,040 U0=B(^B1VW?-V?+PM W8I 
*050 NEXT 

,,i :>5 I FT 1+T2+ T3- 02 =0 THE NO 100 
*0*0 □ NZ i +1 GO TIM070 p 00 70,6070 * 60 G 0 * AOtlO 
6070 V9=V9+<PI<A3 ) »Z1> VU= V+U9VGOT06100 
*t)B0 v?1 FI < A3 n * t zi- 21 \v=v+v9 

* too W9-S5 

6105 TFSJt'0IH£N*140 

*110 GNPf Si 5f1G0TD6120t 6120 r*120 r * 130 t A 130 

6120 VV-UV4-<Ptf53>*<rfSlHtnMWTDAM0 

*130 09=V9tPltS3) 

AMO trS4 01MN6170 

*147 0Nf'(«3>f JUIItU6i:.j0i Air>0p M50 p 6t A0«6160 
*150 V7V9HFI tS4>*(F(fi?M W >\GOT061 70 
A140 0?nWO+Pl<86> 

*1 70 IFF (SI >-3ANU5R 0THENU9 ; V9*2 
6175 IFF(52!- 3AN DR 4 0 THENV9-U942 
*180 IFP CS1 1-4ANDB3: 0TNENV9--U9*3 
*185 IFF I S3 V—4 AftBS* t) THENV9-V9*3 
*190 y-y + 'j¥ 
f. 70a JFUO'-VTHCfMHTUflN 

*210 V0=W\H1 “SI VH2=B2VM3-S3\M4 S4\RL TURN 

hooo infiimuha' am. m computers it tti nn m ui./i 

0002 FORA- 1T07\0*• I MA,A1\LFA * -ABCfP*1-*4\I FtfA1 OTHEMU * J = INNEXT 
tJO(M ^-0SG0SU»9057SU4 lltNU5"U2W4*-Ua 
SOO-i rORO-OT07\FnRB-OT07\ IFil -rt THFNB09O 

bo io fore omzvm; -adrc-bthembobo 

B020 Is - £ l_ (A) *729 ) t £ L ! fi Jll'/HL < C J 
0030 READiOZBp IHMFH-OTHENBOBO 
BO40 El =L fA}\S2 L(B>\S;i-LJE) 

0050 S4 - PI ( G1 1 +P1 H S2 Vtl’l < S3 ) 

BOA0 IFV !.4tH€NB0fl0 

BO>0 O -H4\f 1 -6J.M 2*U2VF3»53 

HOBO NEXT! 

0090 NCXTB 
t> 1 ttO NEXT* 

105 G(1SMB?B5 7M3OS0B B400\F4=112 
UUO II FI 0THENB150 

1170 1 'THE COHPUTER CANNOT HOVE. THEREFORE p 11 IS CHANG t NO 0(1 01* 

0130'* ITS LETTERS* 

11140 RETURN 

II 50 R( 1 I7)-FJ\RC I13MF2\BU14J=F3 
0160 P**556.5*0)-* *\Rt(550f55S> CRRfIFI+641 

0170 B* I 5*1 p 565 ) = " * \B+ f 5*3 r5*3 ) -'CHR+ C F2+64 5 

01 BO B*<5**r570l * *\P* 15* B r 5 * 8 > ~ CHRf(F3+641 

0101 Z < - Bt C 530,550 1 « S't 3 563 p 5*3 > +B4 ( 5*0 p -i*B 3 i 1 *«**' 

010? URITE#1• I 4pZ*(1 p /)pU7 

B1V0 IEFl=OTHENti*f550p550I = 1 "N&OSUBlOOONRETUftN 
0300 FUA^-OTQM 

0310 ("01UE THE FIFTEEN LETTERS FDR tlME'prtH 

0320 *• i 3345 * 7070123 4v 
8330 I * 

8340 INPUrZ*Clpl5> 

0350 C*A* 13NFDR6-1TCU5XC-C+1 

03*0 P»C#3\ft*XP-4 pHIpp" "\IFZ* (BpB) ■= " *THENB370 

83*5 A* = 2* CBp PI\B tC MAECIK*)-*4XBf(0-2n D-2 >=6* 

0370 NEXTSNEXT 
9300 RETURN 
9400 U7-0 

04 05 1FU1OU4THENU7 p 3600 
B4J0 Li®>*LI2-U5VIFUB>0THEN042O 
0412 ir7-U7+<ue**0>\GaTDS430 
8420 U7"Lf7+C 00*601 
0430 U7-U7H»3-U*\NETURN 

8500 RfA|l*2S0p 1H< 1 * * 11&(3) p <R[4 ) p *p(5> p ftp Ml ♦ 16(7 J # Hi i 9> 

0510 RE AH#2» SB f10 > r1B 011.1B(12)p1B £ 131pi& C14 J rIP1]51 
8520 FOJM-15TD?10BTEPia 

0330 R£AB#2 r tB(A + l> rIB fA+21 pIB £ A+3J pIB £ A+4 ) rIB i A + 5JpIB(A + i1pIB £A+7}rIB £ A+Gj 

B540 READ*?* IPTA*-?}, |Rf A + 10) t IBlft-t 11) * IB£A + 12> > IHf A+13) * tUCA + M 1 i IP£A115> 

0550 NEXT 

05*0 FORB-irOSttS 

05*5 [FB(B)-OTHEN83aO 

8570 t1^B*S\Bt(D-4p[0-‘ "\C-B (B MA4 VP* f D“2 * D“2 J-CWRlU CI 

8580 NEXT\G09Lf61000 

8590 RETURN 

0600 WRrTE#2I0rIBfllplB£21p»Bt3) pIBM) p th ( 5 ) * IB ■£ * > + IP < 7) * IB f 0 > r IB < 9) 

8*10 URITEt2rlBU01. IB (111.10112) -IBU31 . *P (141 * IP 1151 

0*20 FORA-15T0210STEPTS 

0*30 URlTE*2rlBfA + UplBIA42| pIB!A+3) pIB(A+4lr*B(A + 3IrIB(A+*J rlB(A+7>p*B(A+0J 
0*40 UR1T£*2 p IB£*F9l p |p(AHOJ f 11'£A+11 > - IB (All 21. II-KA + 131. LB( AH 14) . IB(Afl5! 
0*50 NEXTVRETURN 

9001 DATA 4tOrOrl»OpOt0p4*OtDrp»lpOpOr4 

9002 DATA 0p3r0p0p0p2p0i0p0r2p0r0.0p3p0 

9003 BATA 0»0»3»0.0.0p[* 0»1p0»0»0 * 3 1 0p0 

9004 DATA 1pOpOpSpO-OpOp1pOfOpOpIpO rOrl 

9005 DATA 0rO p 0p0pJpOp 0r0 p 0rOp3.0P0rO pO 
000* DATA Of2pOpOpOp2pOpOpOp2 ( OiO(OT2pO 

9007 DATA Op 0p 1r0 p 0r0 p1 . 0p1 . 0 p 0,0 . 1 p 0 p 0 

9008 DATA 4p0p0p1 pO p0r0.3■0 p0pOp 1 p0p0.4 
900? DATA OpOp 1 pOpOpOp1<0p1pO-O-Ot irO-O 

9010 DATA Op2r0r0pOp2pO.0pO.2p0p0f0f2i0 

9011 DATA OTOpOrOr3pOpOpOrO.O(3*OfO,OtO 

9012 DATA Ip0r0r3f0r0r0> 1pOpOpOi^pOpOp 1 

9013 DATA 0 t 0 p 3 * 0 ■ 0 pO ± 1.0 p1 . 0.0.0p1p 0 p 0 

9014 DATA Or3rOrflrOp2rOpOp0f2pQiOTOp3iQ 

9015 DATA 4p0p0p1pOpOpQ.4>Op0p0pIpOpQp4 
9020 DATA 1p3p 3>2r1*4p2t4r1#3 
9025 DATA 5 p 1 t 3r10 p1p1p1p1p 4r4 .Bp 4p10 

7857 FCRIJ 0TG7XUTU>' INPH 1*0+0) VlEXtVUl-10*U £71+U 1*1 
9B58 U2-10*U<5HUU)\U3=10*U<2>+UC3>\RET08N 
READY 
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TURN ON YOUR COMPUTER 
WITH A ^ MEMORY 

WE’LL MAKE YOUR LSI, MOTOROLA AND MULTIBUS 
SYSTEMS WORK LIKE THEY NEVER WORKED BEFORE. 



512KB SINGLE BOARD MULTIBUS® MEMORY 

First to Offer 5I2JKB on One Board 

* Pin-to-pin MULTIBUS compatibility for both 8 bit and 16-bit 
systems. 

* On-board parity with selectable interrupt on parity ERROR. 

* Addressable as a contiguous block in 16K word increments up to 16 
Mega Bytes. 

SINGLE QTY. PRICE: 128K x 9 $795. 512K x9 $1,995. 


64KB LSI 11/2, 

LSI 11/23® 
SINGLE DUAL 
WIDTH BOARD 

• Addressable as a contiguous 
block in 4K word increments 
through 4 Mega Bytes. 

• On-board parity generator 
checker. 


* Power requirements are +5V 
1.0A, +12V 300mA, + 12VB 
300mA, 


SINGLE QTY, PRICE; 
32K x IS $575. 



256KB LSI 11/23® 
SINGLE DUAL 
WIDTH BOARD 

First 256KB Memory on 
a Single Dual Board. 

• Addressable as a contiguous 
block in 4K word increments 
through 4 Mega Bytes. 

• On-board parity generator 
checker, 

• Power requirements are -t-SV 
1,2 A. 

• Battery back-up mode. 

SINGLE QTY. PRICE: 
128K x 18 $1,795. 


64KB EXORCISER I, II, and Rockwell System 65 
Single Board Memory. 

* Addressable as a contiguous block in 4K word increments with respect to 
VXA or VUA. 

* Parity checker on board. 

* Functions with on-board hidden refresh up to 1.5 meghz dock rates. 

* Functions with cycle stealing refresh at 2 meghz clock rates. 

SINGLE QTY. PRICE: 64K x 9 $575. 

DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Christtn Industries , Inc . 

31352 Via Colinas • Westlake Village, CA 91362 • 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 




Multibus is a trademark of the Intel Corp. LSI 11 is a trademark of Digital Equipment Corp. EXORciser is a trademark of Motorola. 
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Text continued from page 324: 

move was performed by the com¬ 
puter. 

In the sample game, the level 1 
game was used, so the computer 
played slowly. As the game pro¬ 
gressed, the possible number of 
moves increased. The computer 
needed 23 minutes and 46 seconds to 
calculate its final move. Fear not, 
listing 14 shows a replay of the sam¬ 
ple game using computer Scrabble 
level 6. Using this version, all moves 
were made in approximately 60 sec¬ 
onds. 

In listing 15, the final Scrabble 
board resulting from the sample game 
is displayed. This board was pro¬ 
duced using the "continue last game"" 
option and was generated without 
square numbers—giving more clarity 
to the display. 

In listing 16, the inputs to preset a 
game board are shown. In listing 17, 
you can see what happens when the 
computer cannot find a legal move— 
it asks for new letters. Listing 18 is a 
TRS-80 Level II BASIC version of the 
SCRABBLE program. 

The Scrabble simulation is very 
helpful in solving end-game prob¬ 
lems. Since it specializes in placing 
two letters on the game board, you 
can use the simulation to find the 
highest-scoring positions for your last 
few letters. 


Listing 8: REPORT prints a summary of the most recent game played; data are stored 
in a file called REC. 


CiMt 

10 ORENti* “REC 

15 I " M 0 VE BOX L ETTER S T1M E " 

10 j *===!= =r= = B m = flg= S5B56* 

20 READtl*A?Z*f1iB 
30 IFYKOTHEMIOO 
AO OC+t 

50 ! ZA1 rCfAi " - <U7},Z6IrB 

60 GDTP20 

100 !■■“\J‘TIME OF 1 MADE BY HUMAN FLAYER* * 
110 I 1 TIMED MOVES WERE MADE BY COMPUTER* 

120 CHAIN'S * 

READY 


Listing 9: Sample printout of the beginning of a session with a Scrabble system. 


load s 

READY 

RUN 

READY 7 

WELCOME TO THE SPRADDLE SIMULATION MODEL 
YOU HAVE THE FOLLOWING SEVEN OPTIONS: 

0 END THE SIMULATION 

1 CREATE A FILE FOR THE COMPUTER'S VOCABULARY 

2 INPUT OR DELETE WORDS TO OR FROM THE COMPUTER'S VOCABULARY 

3 LIST THE ENTIRE VOCABULARY 

4 CONVERT A PROGRAM CODE NUMBER INTO A WORD 

5 PLAY A GAME OF SCRABBLE AGAINST THE COMPUTER 

6 GET A SUMMARY REPORT OF THE GAME JUST PLAYED 

YOUR SELECTION ? 2 

ENTER DELETE TO DELETE WORDS OR ANYTHING TO ADD 7 ADD 
NEW WORD 7 ZIP 
NEW WORD 7 

READY 7 

WELCOME TO THE SCRABBLE SIMULATION MODEL 
YOU HAVE THE FOLLOWING SEVEN OPTIDNS t 

0 END THE SIMULATION 

1 CREATE A FILE FOR THE COMPUTER'S VOCABULARY 

2 INPUT OR DELETE WORDS TO DR FROM THE COMPUTER 'S VOCABULARY 

3 LIST THE ENTIRE VOCABULARY 

4 CONVERT A PROGRAM CODE NUMBER INTO A WORD 

5 PLAY A GAME OP SCRABBLE AGAINST THE COMPUTER 

6 PET A SUMMARY REPORT OF THE GAME JUST PLAYED 


The Future of Computer Scrabble 

To date, the best level of the game 
plays a little slow, and a broader 

vocabulary is needed. The slowness 
Text continued on page 346 


YOUR SELECTION 7 4 

INPUT 0 TO END 

GIVE TEST NUMBER ? 093 

AFB 

GIVE TEST NUMBER ? 0 


READY 7 


o> 

• o 


t > 

kg 

c" O 


CH 

Ol 

T5 o> 

23 

O Q. 
Cl E 
28 


DIGITAL HARMONY by John Whitney 

Lays the foundation for the whole new field of 
audio-visual art made possible by microcomputers. 
Whitney, a pioneer of the special effects technology 
used in STAR wars and 2001: A SPACE ODYSSEY, explains 
the special union of computer graphics and music, 
illustrations and descriptions of Whitney s computer, 
peripherals, and^film techniques. 

ISBN 07-070015-x, 240 pp. H hardcover $21.95 

INVERSIONS: A catalogue of Calligraphic 
Cartwheels ov scott Kim 
Filled with intriguing designs, words that read the 
same right-side up and upside down, words within 
words, and unexpected symmetries, these composi¬ 
tions create a fresh way to look at the 
alphabet, invertible writing appeals to 
evervone who loves beauty in mathematics 
and design. 

ISSN 0-07-054546-5, 128 pp., SOftCOVer $8.95 


BVIE 

miiM 


70 Main St 
Peterborough, NH 
03458 


*yi 

linii 


Order by mail or phone. Call toll free 800-258-5420. 

Please send: _DIGITAL HARMONY $21.95 

_INVERSIONS $8.95 


Add 75C per book to cover postage and handling. 
□ Check enclosed in the amount of S 
O visa □ Mastercard -— 


card it 
Name 
street 
□ty 


Expires^ 


state 


zip„ 


JU 


Circle 468 on inquiry card. 
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NEC 

does H again! 



The NEC" 8023 matrix printer outperforms every 
printer in its price range! Unbelievable? Do a 
comparison and see for yourself... 

FEATURES: 

• High Resolution Graphics 
144 x 160 dots/inch 

• Proportional Spacing 

• Lower Case Descenders 

• 9 x N Dot Matrix 

• 8 Character Sizes 

• 5 Unique Alphabets 

• Greek Character Set 

• Graphic Symbols 

Orange micro 

inc. 


• 100 CPS Print Speed 

• Bidirectional, Logic Seeking 
Printing 

• Adjustable Tractors 

• Single Sheet Friction Feed 

• Paper Empty Sensor 

• Vertical & Horizontal Tabbing 

• Bidirectional Paper Feed 

• Bold & Underlined Print 


Yes, once again NEC has 
engineered a superior printer as 
it did with the NEC Spinwriter.™ 
The 8023 Matrix Printer is backed 
by the NEC warranty and 
complete support organization. 

To place an order cal! Orange 
Micro or visit one of the Orange 
Micro Printer Stores. 


3150 E. La Palma 
Suite G 

Anaheim, CA 92806 

( 714 ) 630-3322 • ( 213 ) 501-3486 • ( 800 ) 854-8275 

TOLL FREE 


c 1981 Orange Micro, Inc 





Listing 10: Selecting option 3 from the main menu (which runs the program in listing 5) gives the user a list of the computer s current 
vocabulary of two - and three-letter words. 


THE CURRENT LIST OF THE COMPUTER'S VOCABULARY FOLLOWS: 


AA 

AD 

AE 

AH 

Al 

AM 

AN 

AR 

AS 

AT 

AX 

AY 

BA 

BE 

BY 

DE 

DO 

EH 

EL 

EM 

EN 

ER 

EX 

FA 

GO 

HA 

HE 

HI 

HO 

ID 

IF 

IN 

10 

IS 

IT 

JA 

JO 

KA 

LA 

LI 

LQ 

MA 

ME 

MI 

MU 

MY 

NA 

NO 

NU 

OD 

OF 

OH 

ON 

OR 

OS 

OX 

PA 

PE 

PI 

RE 

SI 

SD 

TI 

TD 

UP 

US 

UT 

WE 

WO 

XI 

YE 

ABA 

ABY 

ACE 

ACT 

ADD 

ADZ 

AFT 

AGA 

AGE 

AGO 

AHA 

AID 

AIL 

AIM 

AIN 

AIR 

AIT 

ALA 

ALB 

ALE 

ALL 

ALP 

AMA 

AMI 

AMU 

ANA 

AND 

ANE 

ANI 

ANT 

ANY 

APE 

APT 

ARK 

ARM 

ART 

ASH 

ASK 

ASP 

ASS 

ATE 

AUK 

AVA 

AVE 

AWA 

AWL 

AWN 

AXE 

AYE 

AYS 

AZ0 

BAA 

BAD 

BAH 

BAN 

BAR 

BAT 

BAY 

BED 

BEE 

BEL 

BEN 

BET 

BEY 

BIB 

BID 

BIG 

BIN 

BIS 

BIT 

BOA 

BOG 

BOO 

DOT 

BOW 

BOX 

BOY 

BRA 

BUG 

BUM 

BUR 

BUB 

BUT 

BYE 

CAB 

CAD 

CAM 

CAN 

CAP 

CAR 

CAT 

CAY 

CEE 

CHI 

COB 

COD 

COG 

CON 

COG 

CDP 

COS 

COT 

COX 

COZ 

CRY 

CUB 

CUD 

CUE 

CUR 

CUT 

DAB 

BAG 

DAK 

DAF 

DAW 

DAY 

DEE 

DEN 

DEV 

DEW 

DEY 

DIE 

DIG 

DIM 

BIN 

DIP 

DOC 

DOE 

DOG 

H0L 

DON 

DOR 

DRY 

DUB 

DUC 

DUE 

DUN 

DUO 

DUE 

DYE 

EAR 

EAT 

EAU 

EBB 

ECU 

EDH 

EEL 

EFF 

EFT 

EGG 

ECO 

EKE 

ELD 

ELK 

ELL 

EME 

EMU 

END 

EON 

EPI 

ERA 

ERG 

ERN 

ERR 

ETA 

ETH 

EWE 

EYE 

FAD 

FAG 

FAN 

FAR 

FAS 

FAT 

FAX 

FED 

FEE 

FEN 

FET 

FEU 

FEW 

FEY 

FEZ 

FIB 

FID 

FIE 

FIG 

FIN 

FIR 

FIT 

FIX 

FIZ 

FLY 

FOB 

FOE 

FOG 

FOH 

FDN 

FOP 

FOR 

FOX 

FOY 

FRO 

FRY 

FOB 

FUN 

FUR 

GAB 

GAD 

GAE 

GAG 

GAL 

gap 

GAR 

GAS 

GAY 

GED 

GEE 

GEM 

GET 

GEY 

GIB 

GIB 

GIE 

GIG 

GIN 

DIP 

GNU 

GOA 

GOB 

GOD 

GOO 

GOT 

GUN 

GUT 

GUY 

GYP 

HAD 

HAE 

HAG 

HAJ 

HAM 

HAS 

HAT 

HAW 

HAY 

HEM 

HER 

HET 

HEW 

HEX 

HID 

HIE 

HIP 

HIS 

HIT 

HOB 

HOD 

HOE 

HOG 

HOI 

HOD 

HOP 

HOT 

HDW 

HOY 

HUB 

HUE 

HUH 

HUM 

HUT 

ICE 

ILK 

ILL 

IMP 

INK 

ION 

IRK 

ISM 

ITS 

JAB 

JAG 

JAM 

JAP 

JAR 

JAW 

JAY 

JEE 

JET 

JEU 

JEW 

JIB 

JIG 

JOB 

JOE 

JOG 

JOT 

JDW 

JOY 

JUG 

JUS 

JUT 

KAB 

KAE 

KAS 

KAY 

KEA 

KEF 

KEN 

KEP 

KEX 

KEY 

KID 

KIP 

KIT 

KOP 

KOR 

KOS 

LAB 

LAC 

LAP 

LAR 

LAS 

law 

LAX 

LAY 

LEA 

LED 

LEE 

LET 

LEU 

LEV 

LEX 

LID 

LIE 

LIP 

LIT 

LOB 

LOG 

LDQ 

LOP 

LOT 

LOW 

LQX 

LUM 

LUX 

MAP 

MAE 

MAG 

MAN 

MAP 

MAR 

MAS 

MAT 

MAW 

MAY 

MEL 

MET 

MHO 

HID 

MID 

MIG 

MIL 

MIR 

MIX 

HOA 

MOB 

MOL 

MOM 

MDN 

MOO 

MOT 

MOW 

HUB 

MUN 

MUT 

NAB 

NAE 

NAG 

NAP 

NAY 

NEB 

NET 

NEW 

NIB 

NIL 

NIP 

NIT 

NIX 

NOB 

NOD 

NOG 

NOH 

NQM 

NOG 

NOT 

NOW 

NTH 

NUB 

NUT 

OAF 

OAK 

GAR 

OAT 

□ BI 

ODD 

ODE 

OFF 

OHO 

Oil 

OIL 

OKA 

OLD 

ONE 

OOT 

OPE 

ORA 

ORB 

ORE 

ORT 

QBE 

OUI 

QUR 

OUT 

OVA 

OWE 

OWL 

OWN 

PAD 

PAL 

FAM 

PAN 

FAF 

PAR 

PAS 

PAT 

PAW 

PAX 

PAY 

PEA 

PEE 

PEG 

PEN 

PER 

PET 

PHI 

PIE 

PIG 

PIN 

PIP 

PIT 

PIU 

FIX 

PLY 

POD 

POi 

POP 

POT 

POX 

PRO 

PRY 

PSI 

PUB 

PUD 

PUN 

PUP 

PUR 

PUS 

PUT 

PYE 

PYX 

QUA 

QUO 

RAD 

RAG 

RAJ 

RAM 

RAN 

RAP 

RAT 

RAX 

RAY 

RED 

REF 

REI 

REM 

REP 

REV 

REX 

RIP 

RID 

RIM 

RIN 

RIP 

ROB 

ROT 

RUE 

RUN 

RUT 

RYE 

SAB 

SAC 

SAD 

SAG 

SAL 

SAP 

SAT 

SAW 

SAX 

BAY 

SEA 

SEC 

SEE 

SEN 

SET 

SEW 

SEX 

SIB 

SIN 

SIR 

SIT 

SIX 

SKI 

SKY 

SOB 

SOD 

SDL 

SDN 

SOP 

SDT 

sou 

SOW 

SOX 

SOY 

SPA 

SPY 

SUB 

SUM 

SUN 

SUP 

SYN 

TAB 

TAE 

TAG 

TAM 

TAN 

TAP 

TAR 

TAT 

TAU 

TAX 

TEA 

TEE 

TEG 

TEN 

THE 

THG 

TIC 

TIE 

TIL 

TIN 

TIP 

TIT 

TUB 

TOE 

TOM 

TON 

TOO 

TOP 

TOR 

TQT 

TOW 

TOY 

TRY 

TUB 

TUG 

TUN 

TUP 

TUX 

TWA 

TWO 

UBD 

UGH 

UIT 

UMP 

UPS 

URN 

VAN 

VAS 

VAT 

VAU 

VAV 

VAW 

VEE 

VET 

VEX 

VIA 

VIE 

VIN 

VIS 

VOE 

VON 

VOX 

VUG 

WAB 

WAD 

WAE 

WAG 

WAP 

WAR 

WAS 

WAT 

WAX 

WAY 

WEB 

WEE 

WEN 

UNA 

WHO 

WHY 

WIN 

urs 

wiz 

WOE 

WON 

WOO 

WOP 

WOT 

WRY 

WYE 

ZED 

YAK 

ZEE 

YAM 

ZIP 

YAP 

ZOA 

YAW 

ZOO 

YEA 

YEN 

YEP 

YES 

YET 

YEW 

YIN 

YIP 

YOD 

YON 

YOU 

YOU 

YUK 

ZAP 

ZAX 


THE CURRENT VOCABULARY OF THE COMPUTER IS 725 WORDS 


READY 7 


DISKETTES 


as low as 


S 21 


75 

per box 
of ten 


MAJOR BRANDS AT LOW PRICES 

PRICE PER BOX OF TEN 


National Data 

5 1 A Soil Sectored 
5-ingie Sided 
Single Density 

sVa Hard Sectored 
Single Sided 
Double Penalty 

sV* Soft Sectored 
Double Sided 
Double Density 

Private Label 

21,75 

23.50 

31.50 

Memorex 

24,25 

27,00 

34.50 

Wabash 

25,95 

27.95 

35.50 

Verbatim* 

Data Life 

26,60 

26.60 

37.80 

3-M 

28,75 

N/A 

NA 

Maxell 

39.50 

40.50 

47.50 

Dysan 

39,50 

40.50 

47.50 


For Hub Rings Add 70c Per Box 
_ * Hub Ring Included _ 


Master Charge, VISA or COD. Freight Prepaid 
On Orders of 100 or more units 


NATIONAL DATA PRODUCTS INC. 

8510 SUNSTATE ST. 

“ TAMPA, FLORIDA 33614 


TO ORDER OR FOR ADDITIONAL INFORMATION 

CALL TOLL FREE 


800-237-3875 


Toil Free: California: 

800-421-5151 _ 213-970-1476 

Apple II -48K .. SI080 

Apple Disk w/Controller. $475 

Apple Disk Add-on. $375 

5 % Diskettes.$25/10 

Starwriter45 eps .$1750 

Epson MX-80. $465 

Epson MX-100. $750 

NEC PC-8001 A.$1000 

13” RGB Monitor. $850 

S-100 64K Static . $550 

Qume DT-8. $510 

ADDS Viewpoint. $565 


Discount on SD, CCS, AO and more. 
Ail items new, guaranteed. 


PRODUCTS 


Mail: PM. Box Q, Sherman Oaks, CA 91423 
Store ; 15618 S, Inglewood A ve., Lawndale, CA 90260 

800 - 421-5151 213 870 1476 
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Circle 296 on inquiry card. 


Circle 464 on inquiry card. 














































Qume®Data Irak mri X slSilll 

r loppy Disk Drives p roducts inc 


The Data Trak double-sided double-density drive uses 

state-of-the-art technology to give you superior data integrity through im¬ 
proved disk life, data reliability, and drive serviceability using SWitiedia. 

flume's independent head load yields wear characteristics tar superior to 
competitive drives, This superior wear performance produces savings on both 
diskette usage and drive maintenance. 


Improved data reliability, resulting from superior amplitude and bit shaft 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 


And Data Irak's unique modular design means simplified field servicing for 
you and your customers. 


Design Features 

Expanded storage capacity * Two-sided, double-density 

Proven head carriage assembly * Ceramic head with tunnel erase • Dual-head 
flex mounting arrangement» Superior head load dynamics 

Precise lead screw actuator * Fast access time — 12 ms track-to-track ■ Low 
friction and minimum wear • Low power dissipation 

Additional Matures * Industry standard SVa" media format * ISO standard write 
protect • Door lock out for media protection • Requires DC voltage only • 
Daisy Chain up to 4 drives • Heads load on command independent of loading 
media 


Product Specifications 

Performance Specifications • Capacity: Unformatted: 437.5K or 500K bytes; flume 
Formatted: 2867K or327.7K bytes • Recording Density: 5456 BPI • Track Den¬ 



sity: 46 TPI * Cylinders: 35 or 40 * Tracks: 70 or 80 » Recording 
Method: FM or MFM * Rotational Speed: 300 RPM * Transfer Rate: 
250K bits/second • Latency (avg,): 100 ms • Access Time: Track-to- 
track 12 ms: Settling 15 ms • Head Load Time: 50 ms 


The Data Trak“ 8 


double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through im¬ 
proved disk life, data reliability, and drive serviceability, 


flume’s innovative approach to controlling head load dynamics yields wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Trak 8 is setting industry standards for tap test performance . This superior 
wear performance produces savings on both diskette usage and drive 
maintenance. 


Improved data reliability, resulting from superior amplitude and bit shift 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 


And DataTrak’s unique modular design means simplified field servicing for 
you and your customers. 


Design Features 

Expanded storage capacity * Two-sided, double-density 

Fully IflWl compatible * IBM 3740 and System 32 drives • IBM 3600 and 4964 
drives * IBM System 34 drives 

Proven head carriage assembly • Ceramic head with tunnel erase • Dual-head 
flex mounting arrangement * Superior head load dynamics 

Fast precise steel belt drive • Fast access time — 3 ms track-to-track » Low 
friction and minimum wear • Low power dissipation 

Additional features » ISO standard write protect * Programmable door lock • 
Negative DC voltage not required * Daisy Chain up to 4 drives * Side-by-side 
mounting in standard 19" RETMA rack ■ Compatible with Shugart 
SA850/SA851 



Product Specifications 

Performance Specifications * Capacity: Unformatted: 16 Mbytes/disk; 
[BM Format: 1.2 Mbytes/disk * Recording Density: 6816 BPI * Track 
Density: 48 TPI * Cylinders: 77 * Tracks: 154 * Recording Method: 
MFM • Rotational Speed: 360 RPM * Transfer Rate: 5G0Kbits/sec- 
ond * Latency (avg.): 83 ms * Access Time: Track-to-track 3 ms; 
Settling 15 ms; Average 91 ms * Head Load Time; 35 ms ■ Disk: 
Diskette 2D or equivalent 


SIS2III 

computer ■ 
products, ina 


1198 E. Willow, Signal Hill, CA 90806 


AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 


Call Toll Free ( 800 ) 421-7701 ( 213 ) 595-6431 or ( 714 ) 891-2663 In California 


Circle 34 on inquiry card. 


BYTE December 1981 341 















Circle 85 on inquiry card. 


If you’re looking for 

the best prices 
in the U.S.A. on 



MICROCOMPUTERS 


We have consistently offered the TRS-80 line 
at savings up to 20%. You can save up to 
$1500 by buying from Computer Discount of 
America. 


Mode! II 

26 4002 64 K. 1 disc $33(5.011 

Model III 

26-1051 4K, Level I $ 6111.(0 

26-1062 16K, Level III $ B45.D0 

26-1066 48K, Level II 2-drive/RS-232 $2115.00 

Color Computer 

26 3001 4K $ 325.00 

26-3002 16K w/Ext. Basic $ 409.00 

EPSON 

MX70 Printer t 375.00 

MX80 Printer $ 485.00 

MX80FT Printer $ 5(5.00 


ATARI 

MICROCOMPUTERS 



We have the full line of ATARI personal 
computers and systems. 


Our savings are as big on expansion inter¬ 
faces, printers, diskettes, Apple Computers, 
0KI0ATA Microline, C-ITGH Starwriter, 
Lexicon Modems — everything for your 
computer. 

We have the largest inventory in the North¬ 
east, and most models are in stock, for 
immediate delivery. Our full price catalog or 
a price quote is as near as your phone. 


CALL TOLL FREE: 

800 - 526-5313 


Computer! 
Discount I 

of America J 


COMPUTER DISCOUNT OF AMERICA. INC. 
15 Marshall Hill Road. West Milford Mall 
West Milford. New Jersey 07480-2198 
In New Jersey Call 201-728-8080 

L ^ 


Listing 11: Sample game shows the computer going first and spelling the word ZIP , 
followed by the user spelling SPEARED. 


THIS PROGRAM WAS WRITTEN BY JJR DATA RESEARCH 

BOX 74 

MIDDLE TILLAGE» NEW YORK 11379 

WRITE FOR INFORMATION TO OBTAIN COPIES ON DISKETTE OR FOR TRS BO'S * 
OTHER FINE PROGRAMS ARE AVAILABLE 

THERE ARE TEN VERSIONS OF THIS GAME WHICH DO THE FOLLOWING: 

VER WORDS CHECKED MAX TIME 


1 

1 • 00000% 

1000 

SEC 

2 

,5000 OX 

540 

SEC 

3 

,32813% 

3*0 

SEC 

4 

,25000% 

270 

SEC 

5 

,18750% 

21* 

SEC 

6 

.15*25% 

ieo 

SEC 

7 

.140*3% 

154 

SEC 

e 

, 12500% 

135 

SEC 

9 

,10938% 

120 

SEC 

10 

,09375% 

108 

SEC 


WHAT VERSION <I-10) 7 VERSION 1 IS BEST AND 10 WORST ? 1 
TYPE 9 IF YOU DON 'T WANT NUMBERS ON THE BOARD ? O 
TYPE YES IF YOU WANT TO CONTINUE LAST GAME PLAYED 7 
TYPE YES IF YOU WISH TO SET GAME BOARD 7 
TYPE YES IF THE COMPUTER GOES FIRST 1 YES 
WHAT ARE THE COMPUTER'S LETTERS ? IZIOJFU 


/ 1 

/ 2 

/ 3 

7 4 

7 5 

/ * 

7 7 

/ s 

/ 9 

7 10 

7 11 

/ 12 

/ 13 

/ 14 

7 15 

7 

7 16 

7 17 

7 IB 

7 19 

7 20 

7 21 

7 22 

/ 23 

7 24 

7 25 

7 2* 

/ 27 

7 28 

7 29 

/ 30 

7 

7 31 

/ 32 

7 33 

7 34 

/ 35 

7 36 

7 37 

7 38 

/ 39 

7 40 

7 41 

7 42 

7 43 

7 44 

7 45 

7 

/ 4* 

/ 47 

/ 48 

7 49 

7 50 

7 51 

7 52 

7 53 

7 54 

7 55 

7 5* 

7 57 

7 58 

7 59 

/ *0 

7 

/ 61 

7 62 

/ *3 

/ 64 

7 *5 

7 66 

/ 67 

/ 68 

7 69 

7 70 

7 71 

7 72 

7 73 

7 74 

7 75 

7 

/ 76 

7 77 

7 78 

7 79 

7 80 

7 81 

7 82 

/ 83 

/ 84 

/ 85 

7 8* 

7 87 

7 00 

7 39 

7 90 

7 

7 91 

7 92 

/ 93 

/ 94 

7 95 

/ 96 

7 97 

7 98 

7 99 

7100 

7101 

7:102 

7103 

7104 

7105 

7 

7106 

7107 

7100 

7109 

7110 

/111 

Z 

1 

P 

7115 

7116 

7117 

7118 

7119 

7120 

/ 

/121 

7122 

7123 

7124 

7125 

7126 

7127 

7128 

7129 

7130 

7131 

7132 

7133 

7134 

7135 

/ 

713 * 

7137 

7138 

7139 

7140 

7141 

7142 

7143 

7144 

7145 

7146 

7147 

7148 

7149 

7150 

/ 

7151 

7152 

7153 

7154 

7155 

7156 

7157 

7158 

7159 

71*0 

7161 

7162 

71*3 

71*4 

71*5 

7 

7166 

71*7 

71*8 

71*9 

7170 

7171 

7172 

7173 

7174 

7175 

717* 

7177 

71 78 

7179 

7180 

7 

7101 

7182 

7183 

7184 

7185 

7186 

7187 

7188 

7189 

7190 

7191 

7192 

7193 

7194 

7195 

i 

717* 

7197 

7198 

7199 

7200 

7201 

7202 

7203 

7204 

7205 

720* 

7207 

7208 

7209 

7210 

7 

7211 

WHAT 

7212 

ARE 

7213 7214 7215 721* 7217 
THE COMPUTER'S LETTERS 7 

7218 7219 

I JOUXAC 

7220 

7221 

7222 

7223 

7224 

7225 

7 


NEGATIVE TO AND FROM ENDS GAME 
O TO AND FROM ALLOWS THE COMPUTER TO HOVE 

THE BOX FROM AND TC OF THE LAST MOVE OR 0*0 FOR HY TURN 7 99*109 
WHAT WORD DID YOU SPELL ? SPEARED 


Listing 12: The word SPEARED has been added to the Scrabble board. The computer is 
now ready for the next move. 


/ 1 

7 2 

7 3 

7 4 

7 5 

7 * 

7 7 

7 0 

/ 

9 

/ 10 

7 11 

7 12 

7 13 

7 14 

7 15 

7 

/ 1* 

7 17 

/ 18 

7 19 

7 20 

/ 21 

7 22 

/ 23 

7 

2 4 

/ 25 

7 2* 

7 27 

7 28 

7 29 

7 30 

7 

7 31 

/ 32 

7 33 

7 34 

7 35 

7 3* 

7 37 

/ 38 

7 

39 

7 40 

/ 41 

7 42 

/ 43 

7 44 

7 45 

7 

7 46 

/ 47 

/ 48 

/ 49 

7 SO 

7 51 

/ 52 

/ 53 

7 

54 

/ 55 

7 5* 

7 57 

/ 58 

7 59 

7 *0 

7 

/ 61 

7 62 

7 *3 

7 64 

/ *5 

7 66 

7 67 

7 *0 

7 

*9 

7 70 

7 71 

7 72 

/ 73 

7 74 

7 75 

7 

7 76 

7 77 

7 78 

7 79 

7 80 

7 81 

7 82 

7 83 

7 

84 

7 05 

7 86 

7 87 

7 88 

7 89 

7 90 

/ 

7 91 

7 92 

7 93 

/ 94 

7 95 

7 96 

/ 97 

7 98 


S 

7100 

7101 

7102 

7103 

7104 

7105 

/ 

710* 

7107 

7108 

7109 

7110 

7111 

Z 

I 


P 

7115 

7116 

7117 

7118 

7119 

7120 

7 

7121 

7122 

7123 

7124 

7125 

712* 

7127 

7128 


E 

7130 

7131 

7132 

7133 

7134 

7135 

/ 

713* 

7137 

7138 

7139 

7140 

7141 

7142 

7143 


A 

7145 

7146 

7147 

7148 

7149 

7150 

/ 

7151 

7152 

7153 

7154 

7155 

715* 

7157 

7158 


R 

71*0 

7161 

71*2 

7163 

71*4 

71*5 

7 

71*6 

71*7 

71*8 

7169 

7170 

7171 

7172 

7173 


E 

7175 

717 * 

7177 

7178 

7179 

7180 

/ 

7181 

7182 

7103 

7184 

7185 

7106 

7107 

7108 


D 

7190 

7191 

7192 

7193 

7194 

7195 

7 

7196 

7197 

7198 

7199 

7200 

7201 

7202 

7203 

72 

!Q4 

7205 

720* 

7207 

7208 

7209 

7210 

/ 

7211 

7212 

7213 

7214 

7215 

7216 

7217 

7218 

7219 

7220 

7221 

7222 

7223 

7224 

7225 

7 


NEGATIVE TO AND FROM ENDS GAME 
Q TO AND FROM ALLOWS THE COMPUTER TO MOVE 

THE BOX FROM AND TO OF THE LAST MOVE OR O r O FOR MY TURN 7 














Help someone read and 
write better with these free guides 
from International Paper. 



How to write dearly 




SSSsKr; 


•, ' ■ • ' 

r*A£.fe* 




r , t ^ • ,. f >■■ ^ 

■> '**£•<- ;,j " ?**' * 

. ....v *-** . h, ' 

■ V-* 

-.■■A'- . 

1 -i ■ ■■ 




How to write with style 




I -v, i,...t: 

*AtHH t.-.. •< • - : ; -v :: 


(M fl 'jl lft Aw 

-.vt-.I * r l :! wjr f. :.piJ( h M 


tort* <4mife 

. Sur-fc SSLmtLSA 4 

1 W'f rf ■: «•* :& 
g J'(r'» •& r* ’': J 1 ’ ■'. *£'• 
■$* ■™:-: ■:•■■■' 


J’i-Hl i| r ~ 








I < 0*9 iw <*i> k: j v te-mtt 

I >!»£.*: * / %ZTs£-<y 

.. t , -—a i ■ ■■'■ • *■ ■• - 


f** ** W *«•*¥* *&K: 

¥* .p* jg j$3 *:* .+■:■ ■• 


dfzPlP£ ** a 

Jay 

« ir '\ * ’ .-I': 

*«.**■ ....>,. .. t'tZ !UZ£-' 


mU 


Do you have a child or a young relative or 
an employee who needs to improve in reading 
and writing? 

Then he or she will appreciate these prac¬ 
tical, readable, informative guides written for 
International Paper by people who know their p’s 
and q’s. Newspapers, books, and magazines feed 


our intellect and enrich our lives, and the need 
to communicate better has never been more 
important. 

So help yourself. And help someone you know. 
Write: “Power of the Printed Word” International 
Paper Co., Dept. MN, P.O. Box 954, Madison 
Square Station, New York, N.Y. 10010. 



INTERNATIONAL. PAPER COMPANY 

We believe in the power of the printed word. 


© 19&1 International Paper Company 
December 1961 © BYTE Publications Inc 343 












Circle 270 on inquiry card. 


1981 

MICRO-TAX 

MicmcompiiUer Taxsystems. Inc, 

Are you looking for the best 
tax package in the USA? Call 

MICRO-TAX 

For the 1981 Tax System 
INDIVIDUAL PACKAGES 

Level 1:21 Schedules and Forms 
: Multiple Clients 

$250 ; Prints IRS Approved Forms 

Level 2 : JO Schedules and Forms 
: Multiple Clients 
: Prints IRS Approved Forms 
$1,000 : Prints on IRS Forms or Overlays 
: Depreciation System 
; State Tax interface 
: Integrated Data Base 
; Batch Compute and Print 

PARTNERSHIP PACKAGE 

Level 3 : 20 Partnership Sc hedules and 
Forms 

$750 : Multiple Clients 

: Prints IRS Approved Forms 
: Prints on IRS Form 1 * or Overlays 
: Depreciation System 
: integrated Data Base 
: Batch Compute and Print 

Levels 2 and J are discounted to a total 
of S1,50U if purchased at the same time 

Updates: Annual Updates are available 

Demonstration Package: Demonstration 
Packages arc* available for $50, 

State Systems: Information on Individual 
Slate Tax Systems is available 
Upon request. 

Transparent Overlays: Transparent Over- 
Jay sets are available. 

All levels operate undermost CP/M* 
formats including Apple*. 
Compiled Microsoft Basic. 

Consider the advantages this 
State-of-lhe^Art package 
can bring you: 

• Complete System 

• Versa tilrty 

• Complete In-Office Security 

• Time Saving 

• Pre t Year-end Tax Planning 

MICRO-TAX 

Mm ms iJinpL4i ,, J Ta^vvleftlv 1nr 

2271 3 Ventura Blvd, Suite F 
Woodland Hills, CA 91 364 

(213) 704-7800 

Available at most 
Professional Computer 1 
Retailers | 

"CP/M ss j TM of Digital Resrarrh 
* Apple rs a TM of Apple C&mputer, Inc. 



Listing 13: Summary of a completed 
Scrabble game played at level 1. 
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MOVE 

BOX 

LETTERS 

TIME 

1 

112 

ZIP*#*# 

43 

2 

99 

SPEARED 

0 

3 

189 

DRIVING 

Q 

4 

154 

FACTOR# 

0 

5 

169 

IX*#*** 

525 

6 

25 

TOMATO* 

O 

7 

166 

YOGI*** 

0 

8 

23 

LITTLE* 

O 

9 

137 

[Hi#**#* 

775 

IQ 

52 

BROMIDE 

0 

11 

118 

BASEHIT 

O 

12 

126 

LOCKOUT 

0 

13 

143 

HJ****# 

1160 

14 

52 

PAR**** 

0 

15 

76 

GRINDER 

O 

16 

17 

MODERN* 

0 

17 

210 

YF'#**** 

1426 

ie 

59 

SEEN*** 

O 

19 

213 

SEAT*** 

O 

20 

90 

rails** 

0 

TIME 

□ F 

1 MADE BY HUMAN PLAYER♦ 

TIMED MOVES WERE 

MADE BY COMPUTER 

READY ? 




Listing 14: Summary of a completed 
Scrabble game played at level 6. The com¬ 
puters final move of the game shown in 
listing 13 took 23 minutes and 46 sec¬ 
onds. At level 6, the average move took 
the computer less than 60 seconds , 


MOVE 

BOX 

LET TERS 

TIME 

1 

112 

ZIP**** 

42 

2 

99 

SF'EARED 

O 

3 

189 

DRIVING 

O 

4 

154 

FACTOR* 

O 

5 

165 

JA***** 

81 

6 

25 

TOMATO* 

O 

7 

136 

YOGI#** 

Q 

8 

23 

LITTLE* 

0 

9 

172 

IE****# 

66 

10 

52 

BROMIDE 

O 

11 

118 

BASEHIT 

0 

12 

122 

lockout 

a 

13 

176 

FX*#*** 

61 

14 

52 

BAR#*## 

0 

15 

76 

GRINDER 

0 

16 

17 

MODERN* 

0 

17 

131 

QU*##** 

59 

IB 

59 

SEEN*#* 

0 

19 

88 

SEA*#** 

0 

20 

212 

TAIL*** 

0 

21 

185 

AI**#** 

51 

22 

32 

ONLY*** 

0 


TIME OF 1 HADE BY HUMAN PLAYER* 
TIMED MOOES WERE MADE BY COMPUTER 


READY 7 


Listing 15: Final board layout resulting from the sample game given in listing 13. Select¬ 
ing the system option that displays the letters without the square numbers makes this 
display easier to read. 


TYPE 9 IF YULI DON'T WANT NUMBERS ON THE BOARD ? 9 


TYPE 

YES 

IF 

YOU 1 

WANT 

TO 

CONTINUE LAST 

GAME PLAYED 

? 

YES 
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P 

/ 

TYPE 

YES 

IF 

THE 1 

COMPUTER 

GOES 

FIRST 

' 7 


















WHAT ARE THE COMPUTER'S LETTERS ? 


NEGATTVE TO AND FROM ENDS GAME 
O TO AND FROM ALLOWS THE COMPUTER TO MOVE 

THE BOX FROM AND TO OF THE LAST MOVE DR 0»G FOR MY TURN ? -2,-3 

THANK YOU FOR THE GAME 
FREE MEMORY EQUALS 1140 

READY T 
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THE FORTH SOURCE™ 

Specializing in the FORTH Language. 


MANUALS & GUIDES PRICE 


] "Starting FORTH” by Brodie. Prentice-Hall. Best User's manual available (soft cover) $ 16.00 

] "Starting FORTH” (hard cover) 20.00 

] "A FORTH Primer” by Stevens In-depth self-study manual. 25.00 

1 "Systems Guide to fig-FORTH” by Ting. Excellent guide to inner mechanisms. 25.00 

] "PDP-11 FORTH User's Guide” by James. Use with PDP-11 Source. 20.00 

1 "Caltech FORTH Manual” by Ewing. Overview and structure. 1 2 00 

I "FORTH-79”, Latest FORTH standard. 15.00 

] "FORTH-79 Standard Conversion” by R, G, Smith. Screens, DOES error conditions. 10.00 

3 "TinyPASCAL in fig-FQRTH” by Zimmer. 1 0 00 

I “Threaded Interpretive Languages” by Loeliger. Byte Books. FORTH adapted for Z80. 20.00 

I “Invitation to FORTH” by Katzan. Petrocelfi Books. Limited introduction. 18.50 

I “Proceedings, 1980 FO R M L Conference.” Techn ical papers, 25.00 

f “Proceedings, 1981 Rochester University FORTH Conference.” Technical papers. 25.00 

[ “METAFORTH” by Cassady. Cross-compiling, 8080 source code. 30.00 

I Byte Reprint of FORTH articles. 5.00 

I Dr. Dobb's September 1981 FORTH Issue. 3.50 

NSTALLATION DOCUMENTS 

Installation Manual for fig-FORTH, contains FORTH model, glossary, memory map and instructions. $ 15.00 

Source Listings of fig-FORTH r for specific CPU's and computers. The above Installation Manual is required 

for implementation. Price per each 15.00 


□ 1802 □ 6502 □ 6800 □ 6809 

□ 8080 □ 8086/8088 □ 9900 □ APPLE 11“ 

□ PACE □ AlphaMicro □ PDP-11/LSI-11 □ NOVA - 

I/5IC5 WITH DOCUMENTATION 


g-FORTH Model and Source Listing, with Printed Installation Manual and Source Listing. 65.00 

□ HS9/Z89 (5 VO □ APPLE 11* (5 VO □ NOVA* (8”) □ S080/Z80* (8”) □ 8086 (8”) 

nhanced FORTH Systems with manuals. 

APPLE II/II+* by MlcroMotion. flg-FORTH, FORTH-79 standard, editor, assembler, 187 pg, manual (1-5VO $ 90.00 

APPLE II* by R. Kuntze. flg-FORTH, editor, assembler, source listing and screens . (2-5VO 90.00 

H89/Z89 by G. Haydon, fig-FORTH, standalone, source listing, editor, assembler, screens and tutorial on disk (3-5VO 250.00 

H89/Z89 by G. Haydon, fig-FORTH, under CP/M*, source listing, editor, assembler, screens and tutorial on disk (3-5VO 175.00 

1 TRS -80/1* by Na util u s Sys. fig-FORTH, editor and asse m bier (1 -5VO 90.00 

i TRS-80/1 or III* by Miller Microcomputer Services. MMSFORTH, editor, assembler interpreter/compiler, virtual memory, (1-5VO 130.00 
J NOVA* by Ting, fig-FORTH, editor, assembler, source listing and screens, (1-8”) 90.00 

6809 by Talbot Microsystems. fig-FORTH, interpreter/compller, editor, assembler, disk I/O. (FLEX* 5V* or 8”) 100.00 

i 6800 by Talbot Microsystems. fig-FORTH, interpreter/compller, editor, assembler, disk I/O. (FLEX* 5 1 /* or 8”) 100.00 

special Function FORTH Systems with manuals 

Cross Compilers by Nautilus Systems. Allows extending, modifying, compiling to different target processors, generates ROMable 200.00 
code and forward referencing. Price per each 

O CP/M* □ H89 D TRS-80/1* □ Northstar 

6809 Target Compiler by Talbot Microsystems. 350.00 

6809 Enhanced System Plus by Talbot Microsystems. 2nd screen editor, macroassembler, tutorial on disk, goodies disk of 250.00 

debugging and documentation tools and utilities. 

Z-80* Program Development by Laboratory Microsystems with full software floating point arithmetic. 150.00 

Z-80* Cross Compiler (Nautilus) by Laboratory M icrosystems. 200,00 

Z-80* for AMD9511 Arithmetic Processor by Laboratory Microsystems. 150.00 

"Going FORTH” by Creature Software. A CAI FORTH tutorial, IBM format, no manual (1-8”) 65.00 

HP-85 by H-P. fig-FORTH. editor and assembler (1 -5 WO 65.00 

H89/Z89 TinyPASCAL in fig-FORTH (1-5W'» 75.00 

ORDERS ONLY (4 15) 9G 1*4103 DEALER & AUTHOR INQUIRIES INVITED 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS), VISA or MasterCard accepted NoCOD s or unpaid PO s California residents add 6 Vj% 
safes tax. Shipping costs in US included in price. Foreign orders, pay in US funds pn US bank, Include for handling and shipping by Air: $5.00 for each item under $25.00. 
$10.00for each item between $25.00 and $99.00, and $20.00 for each item over$100.00. Minimum order $10 00. All prices and products subject to change pr withdrawal 
without notice. Single system and/or single user license agreement required en some products. ’REGISTERED TRADEMARKS 

MOUNTAIN VIEW PRESS 

P.O. BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 


„ i ~ r\r\r\ 








Circle 29 on inquiry card. 



aw 

FORYOUR APPLE 

UAgIe^SvCtE MS 



APPLESOFT: 30.3 MIN. 
MICROSPEED K: 3.9 MIN. 
MICROSPEED 1[+: 2.4 MIN. 



FASTEST: 


EXPANDABLE: 

CREATIVE: 

USER-FRIENDLY: 


UP TO too 

TIMES FASTER 
THAN APPLESOFT 

MOPE POWER 
THAN BASIC 
PASCAL OR FORTRAN 

LANGUAGE BASED 
ON FORTH 

GROW YOUR OWN 
LANGUAGE 


EASIEST FOR 
YOU TO LEARN 


REQUIRES APPLE, SINGLE DISK 
U SPEED ][ USES 2m Hi PROCESSOR 
U SPEED ][+ USES 4mHz PROCESSOR 


SEE YOUR DEALER OR CONTACT: 



09 TO Brookridge Dr. Su!le0O6, Upper Marlboro, Md 20070 


(301)627-6650 

I'm Interested: Please Send 

□ ^ SPEED ][ H95. □ 160 page Manual *35. 

□ p SPEED '645. □ Detailed Information 

Name ___ 

Address ___ 

City ____ 

State-Zip.___ 

l_ ___I 


Listing 16: The Scrabble system has provisions for presetting a game board . 


TYPE 9 IF YOU DON 1 T WANT NUMBERS DN THE BOARD 7 9 
TYPE YES IF YOU WANT TO CONTINUE LAST GAME PLAYED 7 
TYPE YES IF YOU WISH TO SET GAME BOARD 7 YES 
GIVE THE FIFTEEN LETTERS FDR LINE 1 
123456789012345 


7 A 

GIVE THE FIFTEEN LETTERS FOR LINE 2 
123456789012345 


? B 

GIVE THE FIFTEEN LETTERS FOR LINE 3 
123456789012345 

7 C 

GIVE THE FIFTEEN LETTERS FOR LINE 4 
123456789012345 


7 D 

GIVE THE FIFTEEN LETTERS FOR LINE 5 
123456789012345 


7 E 

GIVE THE FIFTEEN LETTERS FOR LINE 6 
123456789012345 


7 F 

GIVE THE FIFTEEN LETTERS FOR LINE 7 
123456709012345 

7 G 

GIVE THE FIFTEEN LETTERS FOR LINE S 
123456789012345 

7 H 

GIVE THE FIFTEEN LETTERS FOR LINE 9 
123456789012345 


? I 

GIVE THE FIFTEEN LETTERS FOR LINE 10 
123456709012345 



GIVE THE FIFTEEN LETTERS FOR LINE U 
123456739012345 


7 K 

GIVE THE FIFTEEN LETTERS FOR LINE 12 
123456789012345 

7 L 

GIVE THE FIFTEEN LETTERS FOR LINE 13 
123456789012345 


f M 

GIVE THE FIFTEEN LETTERS FOR LINE 14 
123456789012345 


7 N 

GIVE THE FIFTEEN LETTERS FOR LINE 15 
123456789012345 

Listing 17 and listing 18 are on 

? 13 pages 348-351 


Text continued from page 338: 

can easily be corrected by changing 
the coding into machine language. 
With the increased speed of a ma¬ 
chine-language program, f ourdet ter 
words could be added. However, 
your memory requirements would in¬ 
crease due to the additional words 
and their size. As mentioned earlier, 
all words are numbers to the com¬ 
puter program. Therefore, the high- 
est-value letter combination currently 
being evaluated is 19,682 (ie: 
26(729 + 27 +1}), This number 
value can be stored in 8-byte words* 
Adding a fourth letter would be add¬ 
ing 26 X 19,683, raising the new high 


value to 531,440, which, of course, 
would place a greater burden on your 
memory requirements. 

Improved computerized Scrabble 
will require a faster host computer 
with more memory capacity (internal 
and external). This requirement can 
be met by today s giant computers 
and, 1 hope, the microcomputers of 
the 1980s. ■ 


The North Star programs and the TR5-80 
version of Scrabble are available on disk for 
$10 from }]R Data, FOB 74, Middle Village NY 
11379, (516) 643-1931. The TRS-80 disk ver¬ 
sion also contains « machine-language version. 
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Circle 120 on Inquiry card. 































































OUR SECOND GENERATION DP-NET 


We at Delta Products have been involved in 'NETWORKING SYSTEMS’ for the 
past eighteen months. During this time we delivered our first net systems to beta test 
sites. These closely monitored field installations provided invaluable data, which 
Delta Products has incorporated into the design of our second generation of 
DP-NET systems. 


SECOND GENERATION DP-NET 


The S-4500 DP-NET system will sup¬ 
port from one to ten users, and provide 
each with theirown Z-80 CPU and 64K 
of ram memory, Each user will also 
have access to 40 megabytes of hard 
disk storage, 17.2 megabytes of file 
managed tape backup, and floppy 
disk. 


TRUE RECORD & FILE LOCKOUT 


By simply reading in the entire record 
or file you wish to protect, the DP-NET 
'DISK SELECTIVE LOCKOUT’ guar¬ 
antees complete data integrity. The 
DP-NET also allows the use of today's 
popular micro applications languages 
(i.e., Cbasic®, M basic®, Cobol®, etc.), 
without having to compensate for the 
problems inherant to these languages 
in the multi-user environment, while 
maintaining CPM compatibility. 


INTERACTIVE FAMILY OF SYSTEMS 


The S-4500 is but one of many DP-NET configurations utilizing parallel and/or serial 
communication links. Delta Products also manufacturers a wide range of conven¬ 
tional single and multi-user systems operating under CP/M and MP/M. Single and 
tnulti-user systems can be upgraded to DP-NET's, because their basic components 
are utilized in our network systems. We have intentionally developed an interactive 
family of systems that are completely configurable and compatible, never limiting 
the ability to adapt to a modification in the application. Delta Products systems are 
available thru a worldwide network of sefec- I , j MifWjiiWMMM 
tive distributors and dealers. Call for the 
name and number of the one nearest to you. lUiMUiltl g..ap 


Cbasic is a registered trademark of Compiler Systems, 

Mbasic and Cobol are registered trademarks of Microsoft. 

CP/M and MP/M are registered trademarks of Digital Research. 


PRODUCTS 













cut me out 


Listing 17: When the Scrabble system cannot find a legal move, it requests a new set of 
letter "tiles ' from the user. 


Circle 75 on inquiry card. 


1 ( 00 )); 

COMPUDIAL. INC. 

M* r Xi JtsnJf uf */ f r Xitifi// 

Cherry Hill Industrial Center 
2 Keystone Avenue / Cherry Hill, N.J G6GQ3 

TELEPHONE 

(609) 424-4700 * (215) 629-1289 

The Leading Intertec Dealer 
in The Northeast 
Dealer and OEM Inquires invited 
Special Discounts on 
SUPERBRAINS 

SUPRBRAIN 

Intetligent Video Terminal Systems 
350K or 700K of Disk Storage 

w/64K Double Density, List-$34%S- 
w/64K Quad Density. Lisi.£39&F 

CompuStar™ 

MAINFRAME PERFORMANCE AT 
MICROCOMPUTER PRICES 
MULTI TASKING - MULTI USER 


No networking degradation experienced as 
with single CPU systems. A business system 
priced comparable to the TRS-flO. 



Government and International 
Inquiries Invited 


PRINTERS 
Nec Spinwriter 
Data South 
Microline 

MODEMS 

RacaJ-Vadic 

SOFTWARE FOR SUPERBRAtN 
AND COMPUSTAR 

Accounts Payable 
Payroll 

Accounts Receivable 
Word Processing 
Many Others 

FAST RELIABLE 

Hardware Service On Our Premises 
Or In Our Area 

For Information Or 
To order call (609) 424-4700 


TYPE YES IF THE COMPUTER GOES FIRST ? 

WHAT ARE THE COMPUTER'S LETTERS T GGGGGGG 


NEGATIVE TO AND FROM ENDS GAME 
0 TO AND FROM ALLOWS THE COMPUTER TO MOVE 

THE POX FROM AND TO OF THE LAST MOVE OR 0*0 FOR MY TURN 7 0-0 
THE COMPUTER IS SORTING IT'S LETTERS 

THE COMPUTER CANNOT MOVE, THEREFORE - IT IS CHANGING ALL OF 
ITS LETTERS 

WHAT ARE THE COMPUTEFi'S LETTERS ? AEIOURE 


NEGATIVE TO AND FROM ENDS GAME 
0 TO AND FROM ALLOWS THE COMPUTER TO MOVE 

THE BOX FROM AND TO OF THE LAST MOVE OR 0,0 FOR MY TURN 7 194-224 
WHAT WORD DID YOU SPELL ? END 


A / 

B / 

C / 

D / 

E / 

F / 

G / 

H / 

I / 

J / 

K / 

L / 

M E / 

N / 

D 0 / 


NEGATIVE TO AND FROM ENDS GAME 
0 TO AND FROM ALLOWS THE COMPUTER TO MOVE 

THE BOX FFiOM AND TO OF THE LAST MOVE OR 0-0 FOR MY TURN 7 -0»-2 

THANK YOU FOR THE GAME 
FREE MEMORY EQUALS 755 


READY 7 


Listing 18: A TRS-80 Level tl BASIC version of the program SCRABBLE. This program 
does not require disk drives or utility programs because the vocabulary is contained in 
data statements (lines 102-238). 


to OFFINT r-M 

'■ urn IVQITABI 7401 , J naARIK 44) j, I SHIR 323 >* JLV i 26 ) - ICOftt 31 20 r A i t M (6 - 4 J»KF (6 I 
75 ]■ [ 01 KM i 6,2) ,E\U< *- J> -WtUJfU'LKA, 725) 

IV CLS; EflFtll I Ik BL.UU' -7*! FAST = 011* Z*= ' FAiit * THfcNF AST-l 

forj=i ru66i iBUAftBMi =-i 1 1 board< .113751 = -1 :mex i 

15 \ WU-64 iEi:t5itSil I I I iMif.-.n 01021 JJ J -I:OfCJS 1 

At.) F QR JI = 1B f Ql! 01 1 Dl JAKQ ( J Kl J 3 - -1 1 HEX F Jt * J 

:.o \ nu i i r uftjFDN.u =1 itm ihEnr* hTf J, n » inextji - j 
55 3 1 AT A -a--I 1 - J - 1 ,-2--|» 1 ,2,-1 , 1 ,2* 3 

liATO -63-- 43 ,- 21 , 71 - • 42* -:ri *24 ** 2 *-?t -21 *42*63 

fit) I flftJ=lTG6IREABMFf.il J NEXT 
65 BATA Bp.12r24.2fUt 4-56 

ISO FOh’ J= 1 T061F0RJ1 1 1£17t BhrtUKM U-J1 ) ! NEXT Jl , J 
JI5 BATA ~7 , A?* 7] .-21 -71.21.43 

90 F riFs-.J 1 TOil!FOh'.J]' ItRltfcFritoKUf J'.Jl* ihH{ J+3, J1 J-Jt>IN£XlJl t J 

92 BATA T,'9 1 27 r i. jr,"J * X * 37 • ?/* 1 - K"f 

ioo Fne.j=i 131443 : m runYiirAUt ji iwfxt ifokj- 444iU740iiif jhui iiVOCABt ji = ji+ioooojnexi 

103 EJATA 2H , 31 ,31’. * 35 , 36 - 4Q - A \ > 4 Si - 46 ,47, M , 53 , fit,, 59 *79,113 

104 BATA f 7.1 r 143.14? » \ 4U > 1 47 r 1S3 - 1 NVi J63,2(74, 217,77 I , I'I'Sj - ?3 1 
106 BATA ,M7p 2.49, 257- L!SB - 262 r 2*3,271,2B5- 29B , 325 , J.T3 - 339 -352 
10fl PA l A 356,360 - 3 72 - 3 7 * - 3 7 ¥ - 3'? 3, .i 99 ,40V , 41 1,413,4 IV, 4_M - 424 
110 BATA 429,433.437-44 I ■ 49 I r 522,528,549-555-5it3,5fl6,587-A26 -636 
112 BATA 657.6B0,7FI4-H0H-H I !■■ 1330,041 ffl63t VI t , 9 1 V , 971 • 733 » 94* ■ 97 A 
114 I'A I A VB4,9tt5. 9$e,rV90*V9:' t 10%-1 - I O'.K,, (OMI- I 0, f ,’ > * 1069-lOHl r l CHI V 
116 BATA llttltlioa* nUttll -p 11 WOCfrMI.Vi M6A-I |U| . 11 /A,l2-'U 
118 BATA 1235,1250-1253,1258, 1S61 - 1274-1 307-1324, I I.Tf, I 15 I 

120 BATA t .162 13 6 411382,1409, 1473 ,1 44* - ] 4B* -1 4119,1493*1 499 
122 BATA 1503 -1505,1510,1597,159B- 1*05 -J *07 - 161 3 ,161B-170 1 
124 BATA 1705-1700,1715,1720, 1721,1044-] B70* 1 B7EJ, 1 BB3, 1 886 
\26 BAT A 1EJB7* Itltlil, 174St2032t203B-7043-2044 - 7045-21 3it, 77SA 
170 BATA 271 A * 2277 -Bl'l'fl, 2730 ► 72,17- 77.14,7739 T 7 37 7,74 E 7,7594 
130 BATA 759*-2599,2606,2607.26011,261 1-2* 11! *761 A, 76111,7697 
L 3 2 BAT A 7756-275ft, 7 7S9 - ^7721 2 7 M1 294 5,2951 o, 295 4,797,9 - i '966 
134 BATA 29*0-3056,3065,3073,3074,30/6,3164*3 I 6*,J I/. ■ tl 73 
136 BATA 3173-3374,3336,3328.3333,3335,3339 * 347/,3485.148A 
150 BATA a40B#3497t3490,349ff3Kf4*3*9O-4697-369,l-l ,m .3/47 

L 40 BATA 3761 - 3 ?97 - 381 %, 3B27 r 3841 ,3049 * 594 / * .W/3 , tyitO, 1981 Listing 18 Continued OH page 350 
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VAIL ABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 


FEATURES 



Model 2*12/14/24 


IEEE S I00 Bus Compatible Systems. ZSOA 
Based 

Two 8-Inch Drives: Single or Double Sided, 
Double Density Floppy Disk Drives or 10MB 
Winchester Hard Disk Drive 

20MB Winchester and Tape Backup 
8-S!ot Shielded and Terminated Motherboard 

System Software Selection includes CP/M** 
MP/M* or OASIS” 

Single-User or Multi-User Systems, 
Expandable to 6 Users 


* Tabic Top or Rack Mountable 

* Two Switched AC Outlets on Rear Panel 

* One Year Warranty on Entire System 

2812 CP/M, 2 Single Sided Floppies.13775.00 

2814 CP/M, 2 Double Sided Floppies. 4425.00 

2819 CP/M, 1 10 MB Winchester &. 

I Double Sided Floppy..-..- 6675,00 
2824 MP/M, 2 Double Sided Floppies.... 5215.00 
2829 MP/M. I 10 MB Winchester & 

1 Doubled Sided Floppy.... 7500.00 



Model 2819/29 


S-100 P1U >1)1 ( TS 



QUALITY RAM FROM SYSTEMS GROUP 


• Z-80 4MHZ operation with no wait states 

* IEEE compatible timing - 200 NS 4116 T s 

■ Factory assembled, tested 4c burned in 
DMB6400 64 K (Bank Select, shown)..$ 740,00 


DM6400 64K. 540.00 

DM4800 4SK. 5)0.00 

DM3200 32K. 475.00 



CONFIGURE A COMPLETE S*100 SYSTEM 
WITH 2nd GENERATION* PRODUCTS 
FROM SYSTEMS GROUP. 

* CPC 2810 (shown) Z-80 A processor board 
(4MHZ) with 4 serial 4c 2 parallel 

ports. ,..$369,00 

* CPC2813 - same as CPC28I0 but 2 serial 

ports only.. $345,00 

* FDC2801/8 - 8” floppy disk controller 

board, up to 4 singled double sided drives, 
single or dou ble density...$349.00 

* INO-28G4 - 4 channel serial I/O. 329,00 

* CRA-100 - Cromix* adaptor board,, $55.IX) 

CALL US FOR OUR MOST 
CURRENT PRICES! 


•2nd Generation is 9 trademark of Measurement Systems 
and Controls, Lor, Cromix is a trademark of Crometnco, 
Inc. CP/M and MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One Systems. 


PAPER TIGER 
PRINTERS 


6502 PRODUCTS 


6502 D M 


IDS 460G 9x9 Dot Matrix Printer,,, 890-00 

IDS 560G Wide Carriage Primer...... — .. 1099.00 


TERMINALS 

ADDS Viewpoint. $569,00 

Tele'Video 910 ..... 579 00 

TekVidcf! 9I2C.. . 679 00 

Tele Video 920C. 729.00 

TelcVidco 950 . 929,00 


8” DISK DRIVES 

Shugart 801R. S399.00 

NEC FD1160 (double sided)..,...— 589.00 


DYNAMIC RAMS 

4116 (200ns}.set of 8.$24.00 

4164 [64Kxl)...SI8.00 


wabash 

B” or SV*" flexible diskettes certified 100Vo error 
free with manufacturer's 5-year limited warranty 
on all 8“ media. Soft-sectored in boxes of 10. 
SW” available in 10-sector. 

(Add $3.00 for plastic library cases) 


8 T ‘ single sided, single density....,127.50 

8* r single sided, double density.... 35.50 

8 +h double sided, double density—. 45,50 

5 1 /*” single sided. single density . ..— 27.50 

5 V* s i ngle sided, do u ble density. 29,50 



BETA 32 K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 
AIM 65 KIM SYM PET 544-BUS 

* PI u g compatible with the AIM-65/SYM expan¬ 
sion connector by using a right angle connec¬ 
tor (supplied), 

* Memory board edge connector plugs into the 
6800 S44 bus, 

* Connects to PET using an adaptor cable. 

* Uses + 5V only, supplied from the host com¬ 
puter. 

* Full documentation. Assembled and tested 
boards are guaranteed for one full year. 
Purchase price is fully refundable if board is 
returned undamaged within 14 days. 

Assembled with 32K RAM. ..$349.00 

& Tested with 16K RAM,,... 329.00 

Bare board, manual 6r 6 hard-to-get parts. 99-00 

PET interface ldt. Connects the 32K RAM board 

AIM Professional EnclosureT!5l75!o7 


TERMS: Minimum order $15,00, Minimum ship¬ 
ping and handling $3.00. Calif, residents add 6% 
sales tax. Cash, checks, Mastercard, Visa and pur¬ 
chase orders from qualified firms are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 

INTERNATIONAL ORDERS: Add 15 % to pur¬ 
chase price for all orders. Minimum shipping 
charge is $20,00 . Orders with insufficient funds 
will be delayed. Excess funds will be returned 
with your order. All prices are f/.S, only. 



compuTER Device 

1330 ui.cou.ins RVE. 
ORftnGE, Cft 92668 
(714)6337260 



Circle 44 on inquiry card. 
































































Circle 3 on inquiry card. 


more ... 

SPECTACULAR 

OFFERS 


WABASH 



We stock the complete line of BASF diskettes, 
reeMo-reel tape$ r mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH products. All are 100% certified and 
fully guaranteed. 

B ox of 10 diskettes: _ 5Y<* B* 

OPUS ssted. $20 *21 

BASF S3/Sd. 23 24 

WABASH ss/sd . 23 24 

MAXELL . TOO LOW TO QUOTE CALL 
51A MO sector-now available 

Sectoring must be specified, 

5W or S* Vinyl Storage Pages .10/S5 


LIBRARY CASES 

B" Kas-sette/10.*2.99 

5Vj* Mini Kas-sette/10 . *2.49 




Applicators. 

Hardhole Rings (50) 


HARDHOLE DISK PROTECTORS 
Reinforcing rings of tough mylar 
protect disk hole edge from 
damage, 

S3 *4 
SB Si 


DISKDRIVE HEAD 
CLEANING KITS 

Prevent head crashes and 
ensure error-free operation, 
S^orS".*19.50 



SFDC-10 CASSETTES.. i0/*f 

(All cassettes Include box a no labels.) 

Get fl cassettes, G-1G 
Sonic, and Cassette/8 
Library-Album, as Illustrated, 
for only.*8 


P 


SNAP IT POWER CENTER 

Turns 1 outlet Into 6. Wall 
mount or portable. Circuit 
breaker, lighted switch and 
UL approved, 

^x3 a x2" .^7*19.95 




We also offer printer ribbons, prinlwheels, 
type elements, equipment covers, power con¬ 
soles, paper supplies, storage and tiling equip¬ 
ment, furniture and many other accessories 
for word and data processing systems. Write 
for our free catalog. 


VISA * MASTERCHARGE ■ MONEY 
ORDERS * CERTIFIED CHECK * FOR 
PERSONAL CHECKS ALLOW TWO WEEKS 
* C.O.D. REQUIRES A 10% DEPOSIT - CAL 
RES. ADD 6% SALES TAX * MIN S2 
SHIPPING & HANDLING - MINIMUM 
ORDER *10 * SATISFACTION GUARANTEED 
OR FULL REFUND 


ABM 

PRODUCTS 


8880 CLAJREMONT MESA E3LVD 
SAN DIEGO, CALIFORNIA 92123 

toll Free 800'954-1555 Ord&i Only 
For InloririBtion or Cali lamia Orders 

[714) 268-3537 


Listing IS continued: 


142 

144 
146 

145 

150 

152 
154 
156 

153 
160 
142 
164 
166 
16B 
170 
172 
174 
176 
170 
1 BO 
102 
1 B4 
106 
iaa 
190 
192 
194 
196 
190 
200 
202 
204 
206 
20B 
210 
212 
214 
216 
2ie 
220 
222 
224 
226 
220 
230 
232 
234 
236 
23 B 
300 
302 
304 
306 
30B 
310 

312 
314 
316 

313 
320 
322 
324 
326 
320 
330 
340 
342 
344 
350 

151 
322 

153 

154 

355 

356 
353 
360 

362 
364 
366 

363 
370 
372 

3 BO 
,170 
400 

4 10 
415 
4(6 
417 
4 [0 
420 
425 
430 
440 
450 
452 

454 

455 

456 
450 
460 
470 
4 HO 
405 
490 
492 
500 
510 

520 

535 

540 

545 

550 

557 

553 

555 

560 

565 

:,67 

570 

572 


DATA 4001,4017*4027,4064 
DATA 4193.4271*4325*4405 
DATA 4513p 4514*4523*4529 
DATA 4622*4624*4631*4635 
DATA 4706.4707*4793*4795 
DATA 4955.4959*5132*5134 
DATA 5155*5242*5243*5251 
DATA 5160*5162*5502*5309 
DATA 5695,5774*5063*5064 
DATA 5604*5900*5905*3907 
DATA 6095*6237*6241*6242 
DATA 6262.6401.6404*6407 
DATA 6950*6900*7050*7007 
DATA 7340*7342.7430*7445 
DATA 7702 * 7715.771B.7720 
DATA B071*0155*8160*0160 
DATA B440*B442r8443*B777 
DATA BB00*BBB4-aBB7rBBBB 
DATA 9007*7011*9135*7160 
BATA 9339*95OB * 9509.9511 
DATA 7527*9624*9632*9700 
DATA 9BB4*9894.9095*9096 
DATA 240*249*256*343*361 
DATA 610*619*624.626*631 


DATA 993*1047*1040*1103*1166.1187.1190.1233.1263.1318.1360 


DATA 1372*1422.1423*1426 
DATA 1560*1670*1695*1703 
DATA 1715-* 1716*1800- *1004 
DATA 1921*1923.1927*1920 
DATA 2163*2175*2106*2233 
DATA 2363*2961.2965*2975 
DATA 3174.3261.3263*3266 
DATA 3379*3301*3529.3547 
DATA 3085*3090* 30 9 4 » 3 0 9 B 
DATA 4006*4009.4010*4096 
DATA 4260.426B.4270.4272 
DATA 4420*4431*4432*4434 
DATA 4625*4627.462B.4631 
DATA 4020.4035*4037*4039 
DATA 5003*5005.5008.5010 
DATA 5216*5432.5506*5572 
DATA 6007*6000,6170*6193 
DATA 6467*6612.6796.6790 
DATA 6019*6904.6907*6916 
DATA 71B6*7107*7100.7192 
DATA 0374.0376.03 7918300 
DAT A BB03 * B99? * 9005 * 9093 
DAT A 9999.9 999.9999.9999 
DATA 9999.9999.9999.9999 
FORJ= IT 022 51 READ 15BYEJ) 
DATA 4.0*0.1*0*0.0.4.0.0 
DATA 0*3*0.0*0*2.0.0.0.2 
DATA 0.0.3.0.0*0*1.0.1.0 
DATA Ir0r0.3r0.0r0.1.0*0 
DATA 0.0.0.0.3*0*0.0*0.0 
DATA 0.2.0.0.0*2*0.0.0.2 
DATA 0.0.1.0.0*0*1.0.1.0 
DATA 4.0.0.1.0*0*0.3,0*0 
DATA 0.0.1.0.0*0*1.0*1>0 
DATA Or2*0*0.0*2*0.0*0*2 
DATA 0.0*0.0.3*0*0.0*0.0 
DATA 1.0.0.3.0*0*0.1*0.0 
DATA 0*0.3.0.0*0*1*0*1*0 
DATA 0*3*0*0.0*2*0*0*0*2 


4066.4132 *4130*4145*4149.4106 
4400.4415*4419*4420.4421*4425 
4 530.4 532.4534*4535*4619*4621 
4637*4641*4*43*4723*4701*4704 
4797.4003.4004*4075.4085.4943 
5135.5137*5142*5146*5140*5149 

5258.5263.3340 * 53S0t 5351.5353 
5510.5512.5523 * 5528.5604 r 5690 
5866■5869 -5B72 * 5070,5879.5R07 
5990.5991.6079*6000.6091.6094 
6 2 4 4 * 6 2 4416252.6253.625?,6260 
6412.6419.6647*6896 - 6897.6928 
7120.7319.7324 *7330.7333.7335 
7446.7448.7535*7540.7697.7700 
7864.7976.7077*0048.8051.8065 
0170.8178.8179* B266.8278.8287 
B778.B791.8793.0794.8798.8799 
0903,8904 r 8905*8907.8995.8996 
9160.9169.9173.9 J 76.9177.9320 
9518.9520.9522 * 9523.9524.9527 
9722.9724,9727.9730.9744.9883 
9897.9902.9905*40.58.64.235.238 
364.451.461.465.469.473.613.61S 
634.754.773.793.968.973.980.982 


1441*1453*1511.1320.1322*1330*1361 
1704.1705.1707.1709.1710.1711*1714 
1006*1813.1817.1019*1889*1912*1914 
1931*2013.2073 r2078.2005.2089 r 2093 
2238 * 2245.2247*2249 * 2250.2251 * 2344 
3153*3156*3159.3162*3163*3165*3169*3173 
3770*3273*3279'3281*3367*3372*3370 
3694*3703*3709,3002*3000*380]*3802 
3901*3902,3903,3987*3989,3991*4000 
41 OB*4112.4A14,4118.4157*4173.47SB 
4276*4277,4279.4280*4201*4284.4300 
4540*4609,4612.4614*4620,4621,4623 
4716*4720,4722,4729*4001*4011*4026 
4043*4909.4990.4996*4999*5000,5001 
5091*5149*5154,5161*5163*5171*5202 
5676*5760*5809,6079*6004,6085 * 6006 
6197*6202*6286,6295*6300*6440 * 6487 
6799*6001*6010,6812*6013*6014*6010 
6904*6990,7008,7024*7029*7036*7177 
7270.7447*0263*8265*0260*0275*0361 
0303.0402*0404* 06 34*0644.0651*0653 
9094.9213*9360*9374 
9999.9999*9999*9999 
9999.9999*9999 
NEXT 


0,0 


O.O'-l 
0 , 0,0 
0 . 2.0 
1.0*0 
0,0.4 
If Of 0 
0 , 2,0 
0.0.0 
Of Of 1 
3.0,0 
0.3,0 


■ JFflRJl- 1 TH1 (J00! NEXT 


!9JTHf NriririifF'VOOO 


DATA 4,0*0,1,0*0*0,4.0 
F0RJ=1T026:BEAE ILVCJJTNEXT 
DATA t *3*3.2*1*4*2.4,1 
DATA 1 * 1.3 * 1 0. 1 * 1 * 1 * | * 4.4 , Ji * 4 * 1 0 

cls:input' now homy r :;rSTrrt i6. td,- nr sn 

N*INTCB716J-1 ! UN 7UF.N 0lMrN3V0 
TORE 16421 *2irOKO6472,0 :M?M' 1647.1, 1271 fN*6 4 I 
F0RUOt32H12+( l6384tWITt.37r.IT4 I i 163G4*«3 
READN1 I IFN 1 = 1 77 Til) NN1 ■‘Ml T £64*^' 

02-VO T TFU2 32767THENV2- D2-65536 
FDKEV2 *N1I NEXT 

DATA 229*197*245*58. 72t 127*754.I,40 
DATA 32.6?*1 *50, /?. f 7 7,7 I l * 7'12,21V * 7 33 
DATA 230.2401246*4.50*71*127*211*734 
DATA 219,233 *230*/* 33 * 63 * 17 7 .& - 0* 79 * 9 
6ATA 126,211 ■ 233*741 * 193* 77'. * 71V * 734 
DATA 203,119,40*250*1?],7]1*235*7'i4 
DATA 13.32,4,14*10,24,239*201 *34*611 
DATA 05,102.119*170-704*730*0*0 

g a 501*9000 :onT04 oo 

PRINTER ■ 1 ILLFTIOL MOVE'S JPR I NT 0942 . * 

F'RTNT097R , " MffyF FRDH . Tf| ' i SPRINT(79421 ' 

F'RINT0942 * * ' * i INPUT Jl . J2 5 1 F FT FK ! I ,4 23 ) 

IF J1 =- 9 9T Hr W o nsu09BOO 
IFJ1=-99THEW4O0 
IFJir“0THEN42O 

F-RrNT'fiAME ENDED FREE MEMO Hr EfTLTALS '*MFM*TFWD 

IF JU0THEWS0O 

lFJl>J2THrN40n 

ISTAkl=1JPRINTP87Bf*WHAT UURU ' J:IklNTS942. 1 . 

kkIWlF94:% 4 ** : INPUT tU*T IFPEEM 15423] l91THEHGOSUf9OO0 
jif t: if ,12 ji 11 oniFNitto 

JJ 1 + N( IWt) Ml -J2-.U 11 ‘If J3 J4THEN390 

,p,I 1 :i Uk.J ,S 1 MI.J2STL F'J8! JS- I NT t1 J-l 1715 > 1 J6=J- (154J5) S J7=N+ < 21 * J5 31J6 
J5- l5T:.3MA4t-PtiH (3*J6) 

1 Uhl , 15.32lpnKEJ5+2.32 

UK nID*( tUlf J3. 1 > 3.13 = J3+1: Ji = ABC(Id* > ;POREJS+l *J6 
1 FOAftJU J7 i-■ J6-64 tNE X1 
OUT U400 

.III r.,lJJ-LENi IWfi) 1J4”( £ J2—Jl J/ISI + UIFJ3< J4THEN390 
i;nrrM:i4 

FKINTls'll/M. ‘ II HGAL 7 * * J f'RINT0942 * 'LETTER MAX '* 

rtikJ= 1 TO 1 000 : NEXT 

RR J NTITFTTB* ‘THS LETTERS * 1!FklHT{?942 
J=LEW<1tf*JlIFJ>7THEN490 
I'k I N I 0 L 1 0 * TI ME * T 

I MR.II ITDJlUt==HI&i( tU4*Jl*ll !LE Jl ] ^ASCT Ut J-64 T NEXT 
jj=o:FnRj7-‘tTa6 

J3*I ' >7) :.J4-LI J2HJ JIFILUIJ3J-= ILVtJ4JTHEN550 

II J4! L<. J2T1 ) - J3 T11J2 J =J4 
MLXT!IFJl 0THEH535 
U 1START:OTHEM600 
ISTART=1 

FDRJ1 =1 TOJIFPR JZ = lTnJ T FhfSJT-1 tCJ 
rFJl-J2QR JI ' J3Cf!J:>J3TH£ W390 
ILJ^ f 729KL t Jl n + (L (J2) *27) +LIJ3) 

CCSUD9100i{FIU OTHEN590 
FORJ4-15B26T0I5834!PUKEJ4* 32tWEXT 

PflkE I 5827. H Jl >+64 SPOKE 15030* LI J2H64! FbRE 15833- LI J3 > *64 


'1PKINT8942. 


■ : INPUT I Id* 


































Listing 18 continued: 

574 IBOARD(220 J*L( Jl tl 1BQARD < 2211 =M J2) ( IBOARD (222>=1 C J31 

575 Ff!lfJTl323arTIHE*r 

57fl PRlNT0622r'LAST MOVE TRS SO* I£ PRINTS* A * - SPELT " r CffRt (L(Jti+ft4* FCHRt (LIJ21 + 64 > JCHR* (l.! J.1 J f64 ); 
MIOTDtOO 

570 NEXTJ3r J2r Jl IPRINT8B78 r“TRS BO HANTS* tJFRINTl?94?» + Nf"ld LETTERS' f (FORJJ-1T02000!NEX1 lOUTiHm; 

6QQ 1FJ>1TNFN70U 

(410 FOKH *«7T0J«1ETEP21 :F0R12*0TQH ! 1= II +12( TFrBDAflD (11 =0TKEN69D 

615 IFFUGARD ( 1-21 >®DRIBOARB< 1-11 >0DRIBOpTRB( 1 + 1 J >0THEN6?0 

620 IF1BOARD(T^201>QORIBOARD<I+2O>>0THEN690 

623 IU-fL<t >*27>+IBGARIMlS iDOSUB91Q0tIFIW-0THEN490 

630 IBOARD(I-1>=Lt1> (L9=1-1!G0SUB9700 

636 L1-INTUL9-1 >/151 !L9=L9-<15*L1J 

638 J=1535G+(3*L91+164*LI)JPOKEJ*L(13+441POKEJ+I r 32 

639 PRINTER,TtHEi: 

640 PRrHTS622i'LAST H0VE TRS flO* i 1 Zt = CHRt{L111+64 J+CHR4 f IBGARHCIJ+64] 

642 pRrNT@606.'SPELT "J 7$ r ! EJDT0400 

690 NEXT T.2, T U PR I NT 2622 r 'TRS SO DDES NOT " t JPR3NTG48* t 'MAKE fl MOVE' i : RDTD400 
TOO REM CHECK POARD 
703 L0=0 

710 FOR11 ■>67Tf)341 STEP?! I F0RI2=CTQ1411 = 114121 IFIBOARB( I )=0THEN90o 
720 lO-UNTUl I-67M2I1*15)+I2+1 
730 J3f=IBQARBU> 

735 REM CHECK SIX POSSIBLE HDVES 

74 0 FORK"1T D6 1 1FNBOARD(K * 101>0THENB75 

750 GOSUR9300IIF1U-0THENB75 

755 K2=21(IFK>3THENK2=1 

760 REM CHECK FOR CONFLICTS 

770 F0RJ1 = J TOJ J FDRJ2-1TOJ1IFJl=J2TH£NRS0 

780 rM-ai41>*KUCK-llI + fHJS>*KW(Kt2JK<J3tKH<KT3>> 

790 GOSUB9100: IF I Id 0THENH50 

BOO M2=I+KH(Kf 1 1 !M4=L( Jl > (G0SUFr94t)<S 

BIO 1F 1 (J=OTHE NB50 

020 *5-K7SN6-K8lMi*N2fH3»M4 

B30 H2=I + KH(K p 21!H4=tL( J2)SBOSUB9400 

13 At) 1FIW = OT HE N050 

04*i M 7 *K 71M Ef ■ Pi S 1 GOSLfB96 00 

050 NEXT J2p Jl 

B55 IFFART-0THENB75 

06v mo 0THr:N950 

075 NEXT! 

900 NEXTI2tI 1 
91-3 IFI 0 01HFW950 

920 FRJNTP878p MRS BO WANT S " i J F'fi IN TO 9 42 p ' WEU LETTERS* i ! FDRJ - 11 Q2500 (NEXT! 0010400 
950 IBOARD l L 1 ) =L3 1 I BOARD ( L2 1 =L4 
952 JFL6 3THENL6= L6-3 

954 ON L6 GOTO 955#95*,957 

955 Z t = E HR* t L 3+ 6 4)+C HR*(L 4 +64) +C HR* < L 5 + 6 4 f(B EH U 958 

956 Z*=CHRf(L3 + 64 J +CHR*(LS*A41+&HRf(t4 >641t0010958 

957 Z*=CHR* (L5 + 64 J +CHRM L3+64 I +CHff* t L 4 + 64 J 

750 F'RtNT9622*'LAST MOVE TRS BO*#JPRlNTP6B6#*SPELT '*2*1(PfttNTrctJBfTIME*!* M 

959 pRINT@750#LOi' POINTS* I 

960 L9=L1 IGaSUB97001Ll-lNTML9-l J/151 U.V-i.9- (lOtf I ) 

962 J-1535e+C3*LPJ + (644[Ll > I POKE J* L-T* 64 : FGkl J+U32 
964 L9-L7:0aB0B9700iL2MNTHL9-ll7i5Ml 9-1 9- M5*L2> 

766 J=15358+(3*L?> + (64*L21!POKEJ»L4+64IP0KEJ41r 32 
760 0010400 

9000 CLS:N=66:F0RN1=0TDM (N2=N+(2I*N it 'NX 15* WJ 

9020 F0RN5 = 1 TO151N6 =IBO A RD(N2 + N 5 JIIFN6: 01HE N9050 

7030 N6=(Ni*15>tN5JN?-TNT(N671OO)JN6-Hi-ti0O*N71 

9040 PRINT USING 1 ##** 1N6KB0TB9060 

9050 PRINT* *fCHMI64 + N6Ji* a i 

9060 NEX T l IFW1 * 1THENPOK E1542 3 #191 

906$ IFNI 14TNFNFRIMI" 

9068 NEXT(RETURN 

9100 FDRN-20T0740STEP20 

9105 IFIN-IVOCABCNITHEN 9250 

7110 IFIU :uaCAb(N>THEN9200 

9115 NEXTIOtJTO 9273 

9200 N=N-19 

9205 N1 = N+ 18 

9210 FDR N23MT0Ni:iFIU*IV0CAB(N2ITHEN925Q 
9220 NEXT FOOT09273 
9250 tM*iiN-66:RETURN 
9273 IU=01N=66(RETURN 

9300 REM SEE IF ROARP IS OPEN FOR TYPE OF MOU£ 

9310 K?=I + KTiK*r2)11FIBOARD(K9J OTHEN93:0 

9320 K9 = I+KT(K#311IF I BOARD(K9! 0THEN93S0 

9323 K7-I+KTfK#lJIIFIBOARDiK9J 0THEN9350 

9330 K9 = I + KTlKr4J:iFIBOARD(K9)>0THEN9350 

9340 IH=1(RETURN 

9350 1U-0! NBOARtXK# 10) ■ l (RETURN 

9400 REM CHECK CROSS WORDS 

9405 K3“rf2-K2~K2-K21K4“M2 +K2 +K2 +K21K6"-1!K7=0 

9410 F0RK5=K3TCJK4STEPK2:K6 = K6 + 1 (IFlBGARtXh5) 1ANDK3 M2THEN7415 

9412 IFIBOARD (K 5 J<IANBK3 >M2TH£N9 4 40 

9414 00T09420 

7415 K 7=01GO TQ9430 

9420 K7=K7+{2CK61 

9430 NEXT 

9440 F0RK5=1TD6JIFK7=KF(K5ITHEN9460 

9450 NEXT(NBGARDIKt101(IU=0(RETURN 

9460 ON K5 GOTO 9470 p 94B0# 9510r 9ri4£j * 9S60 # 9580 

9470 K7=D;kb-0:IU 1(RETURN 

9480 K7-3B0ARP(M2-K2)J1H= <27*K7)+M41GGSUF9100 

9490 KB*0(RETURN 

9510 K7=IB0ARD (M2+K2 i l TH=K7+( 27*N4 J R09UB9100 
9520 KB-Q(RETURN 

9340 K7" I BOARD (M2-K21: K0 e tRO aRO(M. 2+ K2 J SI U= (72P*K7 > + (27*M4 ? tKO 
9550 B O SUS9100(RE T URN 

9360 K7» I BOARD ( M2-K2 -K2> J KG- IBOARDC M2-K21 

9570 IH=(729tK7J + (27*K8I+H41G0SUB9100( RETURN 

9380 K7=IB0ARD<H2+K2>(KB -1 BOARDS N2+K2+K2 J 

9590 IU^ (7294M4 S + < 99I<K71 +K8: G0SUB7t 00 £ RETURN 

9600 L9 = M1 IGGBLTBV700(N2 = 11N4 = 1 (GDSUB9750IN1-N2IN3=N4 

9610 L9~M2! G09UBV700! N2^ 1 ! N4= 11G-QSUB9750(N1 B 1LV(M3 J *N1 i N2= ILV (M4 >*N2 

9620 LEI - Oi TFM5+H6-0THEN9640 

9630 LB (ILV(H5 > +ILV(Hi } +N1 i *N3 

9640 IFH7+HS—QTHEN9660 

9650 LB*LG+ (II U < M7 HIL VIH8 KN2 > tN4 

7660 LB=LS+ < (ILV£J3 >+N1IN2 >*<N3tN4>} 

9600 1F L0 ’ ■ L (I T HE N9690 
7605 RETURN 

9690 LA-- KI L5 = J3 (L0 = L8J LI =TU (L2=N2( L3=N3iL4*N4 (RETURN 
9700 L9 = L9-64(LB=INT £ L9/21!(L9^ L9-C LB42JJ(L9*(I5*LB)+L7-2 
9710 RETURN 

9750 L9 = ISBUlL9 J(IFL9=0THENRETURN 

7760 UN 1.9 Gtim 9764 #9766 #9768 

9762 N2 = 2(RETURN 

9761 N2=3£RETURN 

9764 N4=2(RETURN 

9748 N4^3(M;TufN 

9000 i IL 3601M1RI |-0TQl4(L4^fi4*Ll(FDRL2=OT063(LPRINTCHR*fPEEKCL+L4+L211 ! 

9B10 NEXT(LPRINT' * 5NEXT!RETURN 
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'Please enter 4-digit number to left of your name 
| (MasterCard only) 

| Send to: Little, Brown Distribution Center | 
_200JWestSt 11 Waltham, MA02154 


December 19S1 © BYTE Publications Inc 351 




























Generating Programs 
Automatically 

Let Your Apple II Do the Programming 


Wouldn't it be great if your com¬ 
puter could write programs? Or if it 
could write those portions of your 
programs that you find most tedious? 
With the three utility programs 
described in this article, you simply 
answer a few questions interactively, 
and the computer automatically 
generates the Applesoft BASIC pro¬ 
gram for you. 

The three programs are written in 
Applesoft BASIC, but they can be 
easily modified to run in, and 
generate programs for, another ver¬ 
sion of BASIC, The utility programs 
generate BASIC programs for these 
three sections: 

• Data entry section: the area where 
repetitive prompting, input, and 
range checking are performed, 

• Data output section: the part of 


DIMENSION OF ARRAYS? 20 

NAME OF VARIABLE 1 ($ FOR STRING) 

?item$ 

PROMPT LINE FOR ITEM: 

Jenter product description 

NAME OF VARIABLE 2 ($ FOR STRING) 

?pr 

PROMPT LINE FOR PRr 
?unit price 

DO YOU WANT A RANGE CHECK (Y/N)7 
MINIMUM ACCEPTABLE VALUE? 0 


Jacob R Jacobs 
1903 Ford ham Way 
Mountain View CA 94040 

your program that requires a careful 
determination of the tabs for printing 
headings and for printing the data in 
columns where the first or last 
character or decimal point lines up, 

• Instruction section: most programs 
begin with instructions on how to use 
them, or provide some introductory 
text. You must be careful that the text 
doesn't wrap on the screen in the mid¬ 
dle of words. It is also time consum¬ 
ing to center headings. 

To create a program using these 
utilities, simply run the utility pro¬ 
gram and answer the questions* 
When you are finished, the utility will 
generate a BASIC program and store 
it in a text file. To use the text file, 
just EXEC it into your program. 
Listing la shows a sample dialog 


MAXIMUM ACCEPTABLE VALUE? 10000 
NAME OF VARIABLE 3 ($ FOR STRING) 
?qn 

PROMPT LINE FOR QN: 

?quantity 

DO YOU WANT A RANGE CHECK (Y/N)? y 
MINIMUM ACCEPTABLE VALUE? 1 
MAXIMUM ACCEPTABLE VALUE? 14*1 
VAR. INDEX FOR TERMINATION? 1 
WHAT IS THE TERMINATING VALUE? end 
STARTING PROGRAM LINE? 1000 
INCREMENT FOR PROGRAM? 10 


for the input program. Assume that 
you want to enter a product name, 
price, and quantity, and then print 
out a formatted invoice that shows 
quantity, product name, price, ex¬ 
tended price, and total. These utilities 
will help you write the program, but 
they won't do the entire job* You 
must fill in the middle, and modify 
the automatically generated pro¬ 
grams where necessary. 

First, run the CREATE INPUT pro¬ 
gram. After it has finished, a BASIC 
program will be generated and 
displayed on the screen* You will be 
asked if you want to save this pro¬ 
gram on the disk, and if so, under 
what name. Listing lb shows the pro¬ 
gram that results from this dialog. 

You are also asked to indicate the 
number of variables you are using, in 
this case three: ITEMS, PR, and QN. 
You are then asked to provide the 
dimensions of the arrays that these 
variables will require* In this example 
we will have not more than 20 items 
on an invoice. Note that you are 
asked if you want range checks for 
numeric data only, not for string data 
such as ITEMS. 


lb 

1000 DIM ITEMStPQhPRtPQUQNCSO) 

1010 1=1 

1020 PRINT 11 ENTRY ";I 
1030 INPUT "ENTER PRODUCT DESCRIPTION 
" l ITEM$(1} 

1040 IF ITEM${I) = "END" GOTO 1100 
1050 INPUT "UNIT PRICE ";PR(D 
1060 IF PR(I)<0 OR PR(I)>10000 GOTO 10 
50 

1070 INPUT "QUANTITY ";QN(I) 

1080 IF QIJ(I)<1 OR QN(I)>144 GOTO 1070 
1090 1 = 1+1 

: GOTO 1020 


Listing 1: Products of the CREATE INPUT program. Listing la shows the sample dialog 
(the users inputs are indicated in lowercase) t while listing lb shows the program 
generated in response to CREA TE INPUTs queries. 

la 

HOW MANY VARIABLES? 3 
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Circle 54 on inquiry card. 


dialog from the CREATE OUTPUT program, 


Listing 2: Sample 

HOW MANY VARIABLES? 4 

HAKE OF VARIABLE 1 FOR STRING) 

? QN 

WIDTH OF FIELD? 4 
DECIMAL DIGITS? 0 
HEADING 1? QUAN 
HEADING 2? 

HEADING 3? - 

NAME OF VARIABLE 2 ($ FOR STRING) 
? ITEM* 

WIDTH OF FIELD? 12 
HEADING 1? PRODUCT 
HEADING 2? DESCRIPTION 

HEADING 3? - 

NAME OF VARIABLE 3 (* FOR STRING) 
? PR 


WIDTH OF FIELD? 6 
DECIMAL DIGITS? 2 
HEADING 1? UNIT 
HEADING 2? PRICE 

HEADING 3? - 

NAME OF VARIABLE 4 {* FOR STRING) 
? EP 

WIDTH OF FIELD? 10 
DECIMAL DIGITS? 2 
HEADING 1? EXTENDED 
HEADING 2? PRICE 

HEADING 3? - 

STARTING PROGRAM LINE? 3000 
INCREMENT FOR PROGRAM? 10 
SPACE BETWEEN COLUMNS? 1 


INTRODUCTORY OFFER! 

Turn your Micro-Computer into a Mini-Computer. 
Try the world's #1 programming language-COSOL/ 
Finally at a price you can afford and with no risk! 


Introducing ... 

NPS-MICRO-COBOL 

This is the Naval Post Graduate School Cobol 
that you've heard so much about. Designed to 
pass the stringent government Hypo-CGBOL 
tests used by GSA in their Compiler Certification 
Program. This is the first public retease of 
version 2.1. This is an elaborate ANSLCOBOL 
subset. Comes complete with users manual in 
DeLuxe three-ring binder. 

• Perfect for learning COBOL. 

• Perfect for teaching COBOL 

• TREE sample programs included 

• Runs in 24K 

• Requires 8080, Z-80®, or 8085 and 
standard CP/M® system 

• Provided on standard 8" disk or 
Northstar Double Density CP/M 5 J ' 

Only $69.95! 

FREE ALGOL INCLUDED! 

FREE BONUS. All purchasers receive a 
FREE copy of NPS ALGOL at no extra 
cost a favorite language in Europe, 
ALGOL is the original structured lang¬ 
uage. Comes with FREE sample programs. 

MONEY-BACK GUARANTEE. If you're not 
completely satisfied with this software. You 
may return it within fifteen days for any 
reason and get a full refund, 

Send Check, Money Order or Credit 
Card information and order a copy 
today! Please add $2.50 shipping 
and handling on all orders. 

Credit Card buyers: For Extra Fast 
service call (415) 527-7730 


Order from: The Software Review 
704 Solano Avenue, Albany, CA 94706 


Yes. I want to run COBOL on my syslBnd Enclosed find 
£69.95 plus £2.50 shipping/handling (California 
residents please add appropriate sales tax). I will 
receive the NPS-COBOL system plus a FREE copy of 
NPS-AIGOL. I understand that I may return the 
software within 15 days if not completely satisfied 
for a full refund 

NAME___ 

COMPANY___ 

STREET____ 

CITY___ 

STATE 7IP 

AMOUNT ENCLOSED $__ 

Disk size desired: 5" 8" 

□ Check Enclosed tUViSA 

□ UPS C.O.D. □ Mastercharge 

Card number ___. 

Expiration Date.___ 

Signature____ 

□ Check here for more Information 

CP/M is a Uademark ol Digital Research and Z-8D is a 

trademark of Zitog 
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Listing 3: Sample dialog from the CREATE 1NSTR program . 

APPROXIMATELY HOW MANY LINES? 20 
TYPE 'CQNTRQL-Q' TO QUIT 
ANSWER QUESTIONS WITH f Y f OR ’N 1 

TYPE LINE 1 

INVOICE PROGRAM 

TYPE LINE 2 
TYPE LINE 3 

THIS PROGRAM WILL PRINT AN INVOICE OR 
TYPE LINE 4 

PURCHASE ORDER FOR UP TO 20 ITEMS. 

TYPE LINE 5 

WHEN PROMPTED TYPE PRODUCT DESCRIPTION, 

TYPE LINE 6 

UNIT PRICE AND QUANTITY, TYPE 'END* 

TYPE LINE 7 

FOR PRODUCT DESCRIPTION WHEN DONE, 

TYPE LINE 8 


INVOICE PROGRAM 

THIS PROGRAM WILL PRINT AN INVOICE OR 
PURCHASE ORDER FOR UP TO 20 ITEMS. 

WHEN PROMPTED TYPE PRODUCT DESCRIPTION, 

UNIT PRICE AND QUANTITY. TYPE 'END 1 
FOR PRODUCT DESCRIPTION WHEN DONE. 

DO YOU WANT TO CHANGE A LINE? Y 
WHAT LINE? 1 

INVOICE PROGRAM 

IS THIS THE RIGHT LINE? Y 
TYPE LINE 1 

INVOICE PROGRAM 
INVOICE PROGRAM 

THIS PROGRAM WILL PRINT AN INVOICE OR 
PURCHASE ORDER FOR UP TO 20 ITEMS, 

WHEN PROMPTED TYPE PRODUCT DESCRIPTION, 

UNIT PRICE AND QUANTITY, TYPE r END* 

FOR PRODUCT DESCRIPTION WHEN DONE, 

DO YOU WANT TO CHANGE A LINE? N 
STARTING PROGRAM LINE? 10 
INCREMENT FOR PROGRAM? 10 
1Q?TAB{ 13) ^INVOICE PROGRAM” 

20 ? 

30?"THIS PROGRAM WILL PRINT AN INVOICE OR" 
40?"PURCHASE ORDER FOR UP TO 20 ITEMS." 

50?"WHEN PROMPTED TYPE PRODUCT DESCRIPTION," 
60?"UNIT PRICE AND QUANTITY. TYPE 'END 1 " 

70?"FOR PRODUCT DESCRIPTION WHEN DONE." 


























Listing 4: The completed invoice recording program. Lines 5, 1100 , 2000 through 2040 , 
and 4000 through 4040 , were added by the programmer . Lines 2500 through 2530 were 
generated by CREA TE INSTR, as were lines 10 through 70 and line 4050. All other lines 
were generated automatically, 


5 HOME 

TO PRINT TAB{13) J"INVOICE PH00BAH* 

2D PRINT 

30 PRINT "THIS PROGRAM WILL PRINT AN 
INVOICE OR" 

ilO PRINT "PURCHASE ORDER FOR UP TO 2 
0 ITEMS." 

50 PRINT "WHEN PROMPTED TYPE PRODUCT 
DESCRIPTION , n 

60 PRINT "UNIT PRICE AND QUANTITY. 
TYPE 'END'" 

70 PRINT "FOR PRODUCT DESCRIPTION WH 
EK DONE," 

SO PRINT 

1000 DIM ITEM$(20) ( PH (20),Qtf(20) 

1010 1-1 

1020 PRINT "ENTRY ";I 
1030 INPUT "ENTER PRODUCT DESCRIPTION 
MTEMtU) 

10 no IF ITEM$(I) = »Eim" GOTO 1100 
1050 INPUT "UNIT PRICE »;FR(I) 

1060 IF PR(l)<0 OR PR(I)>10000 GOTO 10 
50 

1070 INPUT "QUANTITY ";QN(I) 

10SO IF QN(I)<1 OR QN{I)>144 GOTO 1070 
1090 1=1+1 

: GOTO 1020 
1100 MbI-I 
2000 TT=0 
2010 FOR N = 1 TO M 
2020 EP(M)=QN( N)*PR(N) 

2030 TT“TT+EP(N) 

2040 NEXT N 

2500 PRINT TAB(H);"INVOICE FOR" 

2510 PRINT TAB( 1 i|) | "ACME COMPANY* 

2520 PRINT TABMn);" 123 n MAIN STREET" 
2530 PRINT TABC14) ; "ANYWHERE, USA" 

3000 PRINT 

3010 PRINT TAE(2); "QUAN"; 

3020 PRINT TAB(9)I"PRODUCT"; 

3030 PRINT TAB(22) ; "UNIT"; 

3040 PRINT TABf30)["EXTENDED": 

3050 PRINT 


In order to terminate the data-entry 
loop, you are asked to give the index 
of the variable on which to terminate. 
In this case you answer 1 (ie: the first 
variable, ITEMS). The terminating 
value is END, since you have no item 
called END, Finally, you are asked 
for the starting program line and in¬ 
crement. Since you will be pulling 
these program segments from text 
files by using the EXEC feature, you 
must be sure that the program ranges 
do not overlap. 

You must write the substance of the 
program yourself. In line 1040 there is 
a GOTO target that does not exist. 
This will be the first line of your own 
program. It will set M = l^l; M now 
contains the number of items in the 
invoice. Here is the program you 
might add: 


3060 PRINT TA£{4);""; 

3070 PRINT TAB(7)["DESCRIPTION"; 

3080 PRINT TAB<21);"PRICE": 

3090 PRINT TAB(3D: "PRICE": 

3100 PRINT 

3110 PRINT TAB(2) ;"-"■ 

3120 PRINT TAB(7):"-"; 

3130 PRINT TABC 21);"- 

3140 PRINT TAB{ 30); "- 

3150 PRINT 
3160 FOR 1=1 TO H 
3170 A = QN(I) 

3180 W*=4 
: D£=0 

3190 GOSUB 60000 

3200 PRINT TABC6-LENCA$));A$; 

3210 A$=ITEM$(I) 

3220 PRINT TABC19-LEN(A$))[A$: 

3230 A=PR(I) 

3240 U£sS 
: D%-2 

3250 GOSUB 60000 

3260 PRINT TAB(28-LENCA$))*A3: 

3270 a=epCi) 

3280 VI3E-10 
; D£=2 

3290 GOSUB 60000 

3300 PRINT TAB(39-LENC A$));A $; 

3310 PRINT 
3320 NEXT I 
4000 A=TT 
4010 GOSUB 60000 
4020 PRINT 

4030 PRINT " TOTAL"!TAB(39-LENCAS))|A 
$ 

4040 PRINT 

4050 PRINT "PLEASE REMIT WITHIN 30 DAY 
S. THANK YOU" 

5000 END 

60000 A=INT(A*10*D^+.5)/(1Q~D£) 

60010 A$=STH$(A) 

60020 RETURN 


2000 IT =0 

2010 FOR N <= 1 to M 

2020 EP(N) = QN(M)*PR(N) 

2030 TT — TT + EP(N) 

2040 NEXT N 

TT is the running total. Next you run 
the CREATE OUTPUT program. 
This program calls a small 
subroutine, which is to be located at 
line 60000: 


60000 A=1NT(A*10TD% + ,5)/(10tD%) 
60010 A$=5TR$(A) 

60020 RETURN 


This subroutine converts the numeric 
variable A to a string variable A$. 
W% and D% are the width and 
number of decimal places, respective¬ 
ly. W% is not used in this version of 


the subroutine. 

The CREATE OUTPUT program 
asks for the names of the variables 
you are using. In this case, you would 
answer: QN, ITEMS, PR, EP, since 
you want the data printed in a dif¬ 
ferent order than it was input. You 
are asked to provide three lines of 
heading for each column. The head¬ 
ing widths cannot be larger than 
those specified in the WIDTH OF 
FIELD? question. The complete 
dialog is shown in listing 2. Note that 
you can also specify the space be- 
tween columns. 

The last program creates screens 
full of instructions for you. It is a 
simple-minded text editor that 
generates print statements with the 
proper tabs. After you type in the text 
(without the line numbers and PRINT 
symbol), you have a chance to 
change any lines that need correction. 
Since lines are not numbered, you 
have to guess which line number is in 
error. The program confirms the line 
by printing it before you are asked to 
replace it. No line or character inser¬ 
tions or deletions are permitted, but 
you can always edit the completed 
BASIC program by adding or 
deleting lines. 

Listing 3 shows the dialog for 
creating the instructions for your in¬ 
voice program. Listing 4 shows the 
completed program, including the 
subroutine at 60000. Lines 4000 
through 4040 had to be added to print 
the total. Listing 5 is a sample run of 
the invoice program. The CREATE IN¬ 
STRUCTIONS program has also 
been used to create the company 
heading (ACME COMPANY) on the 
invoice. Only some of the line 
numbers of the generated program 
had to be changed. The example in 
listing 3 does not show the creation of 
the invoice heading. 

All of the programs work in essen¬ 
tially the same way. The variable 
PLC (Program Location Counter, a 
term borrowed from assembers) is 
used to keep track of the statement 
number assigned to each created pro¬ 
gram step. In the INPUT and OUT¬ 
PUT programs, each line is placed in 
the variable L$(J), where J is the Jth 
line. Let's decompose statement 360 
in the CREATE INPUT program. 

Text continued on page 362 
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Get the Most from Your 
PC-8001with RACE! NECDOS 


RACBT NECDOS does more for your PC-8001 than any other 
DOS It’s faster, more efficient and easier to use. it’s upward 
compatible with the disk operating system supplied by NEC. It's 
loaded with extra features to let you stretch the limits of your 
system It s only $175, and what's more, BASIC-based TRS-SO" 
software can be converted to RACE! NECDOS via a set of 
convert programs. 

Greater speed without sacrificing RAM - RACET NECDOS is 
over m times faster for random file reading and writing, up to 
2.3 times faster for sequential I/O .. and 15 times faster for 
loading screens. But RACET NECDOS takes up no more RAM 
space than the factory supplied DOS. Many disk I/O functions 
have been relocated in the disk drive computer, And machine 
language files can be saved and loaded from diskette, further 
minimizing RAM usage 

User friendly and self-protective - RACET NECDOS makes 
programmming easier. BASIC and DOS commands may be 
intermixed, Help and Error messages are displayed in English. 
Syntax errors cause display of the offending line. "AGAIN" and 
"HELP" commands as well as a directory utility provide 
additional assistance. A unique "SUPERZAP" feature permits 
diskette modification and repair of blown diskettes. A 
"CONVERT UTILITY" simplifies conversion from factory DOS. 


File password protection, full color and ROM support, diskette- 
size files and elimination of MOUNT and REMOVE commands 
are other advantages. 

Options and Expansion - Want to do even more with your PC- 
8001 ? RACET gives you the capability. Options include a 
machine language sort package ($50) and an ISAM (binary tree) 
file handling system, the KFS-80 ($150). There is RACET 
NECDOS for hard disk (Winchester) users, and even a CP/M'" 
call-compatible version. For more advanced programming, the 
RACET NECDOS Enhancements and Utilities package gives the 
more sopohisticated user an elaborate set of extensions and 
utilities. RACEnef, a networking package, will be available in the 
first quarter of 1982. 

Continued Support - Through the RACET NECDOS User's 
Group Newsletter we will answer your questions, share 
applications and operating tips, and provide information on 
enhancements as they become available. 

No one gives you more than RACET COMPUTES. To get the 
most from your PC-8001, write or call today. 

‘RACET NECDOS and RACEnet are trademarks of RACET COMPUTES, LTD. 
“TRS-80 is a Trademark of Tandy Corporation 
***CP/M Is a trademark of Digital Research 
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1330 N, GlasseSI, Suite M 
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Listing 5: Sample run of the invoice program of listing 4. 

D1V0ICE PROGRAM 

THIS PROGRAM KILL PRINT AH INVOICE OR 
PURCHASE ORDER FOR UP TO 20 ITEMS. 

WHEN PROMPTED TYPE PRODUCT DESCRIPTION, 

UNIT PRICE AND QUANTITY. TYPE ’END 1 
FOR PRODUCT DESCRIPTION WHEN DOME. 

ENTRY 1 

ENTER PRODUCT DESCRIPTION DOG 
UNIT PRICE 19.95 
QUANTITY 5 
ENTRY 2 

ENTER PRODUCT DESCRIPTION CAT 
UNIT PRICE 12.95 
QUAUTITY 1 
ENTRY 3 

ENTER PRODUCT DESCRIPTION ELEPHANT 
UNIT PRICE 999.75 
QUANTITY 3 
ENTRY 4 

ENTER PRODUCT DESCRIPTION END 


INVOICE FOR 

ACME COMPANY 
1234 MAIN STREET 
ANYWHERE. USA 


QUAN PRODUCT 
DESCRIPTION 

5 DOG 

1 CAT 

3 ELEPHANT 

TOTAL 

PLEASE REMIT WITHIN 


UNIT EXTENDED 

PRICE PRICE 


19.95 99.75 

12.95 12.95 

999.75 2999.25 

3111.95 

30 DAYS. THANK YOU 


Listing 6: The program-generating utilities. CREATE INPUT, CREATE OUTPUT, and 
CREATE INSTR. 

CREATE INPUT 

10 INPUT "HOW MANY VARIABLES? ";N 
20 INPUT "DIMENSION OF ARRAYS? ";M 
30 FOR 1=1 TO H 
: MODE(I)=0 
: NEXT 

40 FOR 1=1 TO N 

50 PRINT "NAME OF VARIABLE ";I;" ($ FOR STRING)" 

60 INPUT Vt(I) 

70 IF RIGHT${V$(I),1)="$" THEM H0DE(I)=3 
80 PRINT "PROMPT LINE FOR B iV$(I);": " 

90 INPUT P$(I) 

100 IF MODE!I)=3 GOTO 160 

110 INPUT "DO YOU WANT A RANGE CHECK {Y/H)7 ";Z$ 

120 IF Z$<>"Y" THEN M0DE(I)=1 
: GOTO 160 

130 INPUT "MINIMUM ACCEPTABLE VALUE? »;LV${I) 

140 INPUT "MAXIMUM ACCEPTABLE VALUE? ";HV${I} 

150 M0DE(I}=2 
160 NEXT I 

170 INPUT "VAR. INDEX FOR TERMINATION? ";T 
180 INPUT "WHAT IS THE TERMINATING VALUE? »;TV$ 

190 INPUT "STARTING PROGRAM LINE? "jFR 
200 INPUT "INCREMENT FOR PROGRAM? ";INC 
210 DIM L${5+3*N) 

220 PLC=FR 
: J=1 

230 L$(J)=STR$(PLC)+" DIM " 

240 FOR 1=1 TO N Listing 6 continued on page 358 
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BOY IS THIS 
COSTING YOU 


It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 

dBASE II is a complete 
applications 
development package. 



records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run¬ 
time compiler 


Expand your clientbase 
with dBASE II. 


Users tell us they've cut the amount of code they 
write by up to 80% with dBASE II* 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts* 

And solve your customers 1 problems faster and for 
a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 

dBASE II uses English-like commands. 

dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi- 
key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters. 

CREATE new databases in minutes, or JOIN data¬ 
bases that already exist* 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies* 

Organize months worth of data in minutes with the 
built-in REPORT Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields. 


With dBASE II, you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients* Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little foot-in-the-data- 
base assignments that grow into bigger and better 
bottom lines. 

Your competitors know of this offer* 

You don't have to believe us. 

Because you can try it out for yourself, free for 
30 days* 

If you're working with a 48k CP/M system, call for 
our dealer discounts and OEM run-time package prices, 
then take us up on our money-back guarantee. Send 
us your check and we'll send you a copy of dBASE II 
that you can exercise on your system any way you 
want for 30 days* 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it's only fair to warn 
you: business programmers 
don't go back to BASIC's. 

AshtonTate, 3600 Wilshire 
Blvd., Suite 1510, Los Angeles, 

CA 90010. (213) 666-4409. 

AshtonTate 

iDAsiitoft-Tate 1931 
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Listing 6 continued: 




•ELF"interface^ 
Converts Your 
Typewriter Into Printer 



* Finest print quality - low cost 

- Easy Installation * Quick delivery 

* fits IBM seiectrlc* and Electronic 
Typewriters 

* Models for all popular computers 

* Call or write for more Information, 
toaavi 


- We export to all countries - 

M INTERNATIONAL INC. 

I rt JL S115 Douglas Fir Hd. 

calabasas. CA ei30t U.S.A, 
V Tel- 1215) 71Q*1fl44 TlX/TWX; 910 a94 2100 


Circle 202 on Inquiry card; 



Circle 455 on inquiry card. 


NORTHSTAR USERS 


Add gin SCAN COMMAND to yffvf copy efNOHTNSTAW flASpm nod 
ynjutan insunsiy display or emm 


- Ml otturtficH gr SOTO or GOSLT& ElalfwuB fu ■ particulif 


* AJI ror(WBnc«l to any prdfljjim (inn nunrtw 

■ All 1 -iCtimWW*! OF mijf ctuprpclrr numfcfli. I<mfi. mj|»Hi. -jjrctejp oK 
cnatfc Inrspr anyttung Will ridnnlained ™»any h»B*L t*m- 

only simoon disk 


Am uur Bulnnrlrrj N’EMUMdEH CflpitOllny lOyPuf .-otiy 
EIA&C anef you will tie able 1o 

■ FUnumbw iw.ly iH-iociuo uni rmmJw* inn mom! Iha ofinw g»™jp 
Iff anniFHw nma 0 f ynn or ogrsm 

* HlJOti Bpectlhc Inrm number Sequence* MbdciaiM With doniqnirled 
arnnii gt a program 

■ Aupena ftn^&ratu modulo* aim? inarrnngH ihern within yout two- 
gram 

" Mnfcr- liuhrtHtinws out &i selected Iwm* ahd mtmt ih* Bubrqifftnn 
,n a Hievunplflcl eras ffll the program ONLY ON D(SM 


Bol+I prtKWBmi Bul&malicilly hsfiiij Ip any copy ot MORTISTAft BASIC 
youl BASFC can bo SINGLE DENSITY. DOUBLE DENSITY u* QUAD 
DENSITY RH0 ba located at any address above DECK) MO These pro 
grams nr* machine HBAgLiltpE addition* To NOflTMSTAft BASIC Alter 
yofir copy cH BASIC ib mudr|«ad to Includa Ehs^a naw iBulurniB you sen 
«*ye the NEW BASIC and tuna 4 PBrmaneol copy With "SCAN" Qhdi'O* 
H EWUMBEH " CBmpWa docornentalMjn included on BKlI drth 
Plaaae add » 00 *hiptmig charge For each progrontdr orOmr tmlh 
LH-ogramn and Mi* $4 DO plus shipping chargns Soffi only $65 00 
PP<1 

CaFilprni n rcBKhinli should add 6% Biles. UU 


Orddi 1 Today—Send check, money cider oe cr ftdn eertf data lo 

© SOFTWARE SERVICES 

_ 1072 CavitiB Pass Hoad 

HH Carpirrterla. CA 2301.] C3E5R 

(eosiea^-ftzss wh 


250 L$(J)=L$(J)+V$(I)+"(»+STR$(M}+")," 

260 NEXT I 

270 L$(J)=LEFT $(L${ J ),LEN<L$(J})-1) 

280 GOSUB 620 

290 L$(J)=STR$(PLC)+" 1=1" 

300 GOSUB 620 
310 L0OP=PLC 

320 L${J) =STR$(PLC)+" ?»+CHR$(34)+"ENTRY "+CHR$(34)+"; I" 

330 GOSUB 620 
340 FOR 1=1 TO N 
350 ER=PLC 

360 L$( J) =STR$(PLC)+" INPUT »+CHR$(34)+P*(I)+" "+CHR$(34)+"; "+V$(I)+«(I)" 

370 GOSUB 620 

380 IF IOT GOTO 440 

390 DN=J 

400 Q$="" 

410 IF (10D£(I)=3 THEN Q$=CHR$(34) 

420 L${J)=STR$(PLC)+" IF "+V$(I)+"(I) = "+QSi+TV$+Q$+" GOTO " 

430 GOSUB 620 

440 IF M0DE(I}<>2 GOTO 470 

450 L$(J)=STR$(PLC)+" IF "+V${I)+"(I)<"+LV${I)+" OR "+V$<I)+"(I)>"+HV$(I)+" 
OTO "+STR$(ER) 

460 GOSUB 620 
470 NEXT I 

480 Li(J)=STR$(PLC)+" 1=1+1; GOTO "+STRS(L00P) 

490 GOSUB 620 

500 L$<DN)=L$(DN)+STR$(PLC) 

510 PRINT 
; PRINT 

520 FOR K=1 TO J 
: PRINT L${K) 

S NEXT 

530 INPUT "DO YOU WANT TO SAVE ON DISK?";Z$ 

540 IF Z$<>"Y" THEN END 

550 INPUT "TEXT FILE NAME? ";F$ 

560 D$=CHR$(4) 

570 PRINT D$;"OPEN"jF$ 

580 PRINT D$;"WRITE";F$ 

590 FOR K=1 TO J 
: PRINT L$(K) 

; NEXT K 

600 PRINT D$;"CLOSE";F$ 

610 END 

620 PLC=PLC+INC 
: JsJ+1 
; RETURN 

CREATE OUTPUT 

10 INPUT "HOW MANY VARIABLES? ";N 
20 FOR 1=1 TO N 
; MODE(I)=0 
: NEXT 

30 FOR 1=1 TO N 

40 PRINT "NAME OF VARIABLE ";I;» (5 FOR STRING)" 

50 INPUT V$(I) 

60 IF RICI!T$(V$(I),1)="$" THEN M0DE{I)=3 
70 INPUT "WIDTH OF FIELD? ";W?(I) 

80 IF MODE(I)=3 THEN 100 
90 INPUT "DECIMAL DIGITS? ";D?(I) 

100 INPUT "HEADING 1? ";P1$(I) 

110 IF LEN(P1${I))>W?( I) GOTO 100 
120 INPUT "HEADING 2? ";P2S(D 
130 IF LEII(P2${I)) >W?( I) GOTO 120 
140 INPUT "HEADING 3? ";P3$(U 
150 IF LEN(P3$(I))>W?(I) GOTO 140 
160 NEXT I 

170 INPUT "STARTING PROGRAM LINE? ";FR 
180 INPUT "INCREMENT FOR PROGRAM? "jINC 
190 INPUT "SPACE BETWEEN COLUMNS? ";SP 
200 DIM L${100) 

210 PLC=FR 
; J=1 

220 L$(J)=STR$(PLC)+" ?" 

230 GOSUB 2120 

240 T=0 Listing 6 continued on page 360 
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CP(M Isa registered trademark of Digital Ftesearch Corporation 


Dealer Inquiries Invited 


/ Fresno, California 

Marketing Division 

21162 Lorain Ave./Fairview Park, Ohio 44126 /(216) 331-8500 


State-of-the-art Single-Board computer now available! 
Can be used in S-100 (Master, Slave, Multi or Single user) 
or Stand-Alone conf igurations. 

FINALLY, state-of-the-art performance Is avail- The S-100 version of this product can act as a 
able a tan affordable price. Master processor. Slave processor, or Intellf- 

COM PARE THESE FEATURES; gent peripheral controller. Intra-processor tom- 

• Z80A or Z80B mu nicatfon Is achieved through the use of effl- 

• 4 TIMERS (ZCTC) clent, high speed buss transfers using special 

• 64K RAM (64KX1 CHIPS) hardware/software techniques. 

• 2 SERIAL PORTS (ZSIO) We also have what we think Is one of the best 

• 4 PARALLEL PORTS fZPIO) implementations of a CP/M BIOS available off 

• UP TO I6K EPROM (2732) the sheif. The BIOS has the following features: 

• NEC FLOPPY DISK CONTROLLER 

(up to four 8" double sfDEO^DOUBLE dews/TV DRiv/ES) • AN Devices INTERRUPT DRIVEN 

• INTELLIGENT WINCHESTER INTERFACE . Type Ahead Input/Out put Buffers 

• ON-BOARD EPROM BURNER . Ctark 

(DQ^S MOT IfEOUfftE 24Vj * 1 ™ 1 1 r ^ M3CK 

FOR THESE SINGLE QUANTITY PRICES; • Time Of Day Clock 


s 89 5 oo 

* 1 , 195 °° 
, * 795 °° 
* 1 , 095 °° 


4M2 VERSION (ZS0A) 


6 MZ VERSION (Z80B) 


Circle 370 on inquiry card. 
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Listing 6 continued: 


Circle 459 on inquiry card. 

r This little 1 
baby will 
shake up the 
computer 
industry. 



Actual board size: SMin.xBWn, {14.6cm x 22.1 cm) 


PROTEUS - the very first 16-bit 
single board microcomputer. 

PROTEUS leads the way into a new 
generation of smaller, faster computers. 

PROTEUS, from Innovative Electronics 
Technology, features a16-blt modular 
processing unit designed to mount on the 
side of a 5 Vi * mini Winchester hard disk. 
It contains a Z8001 segmented CPU with 
16K of ROM, 128K of dynamic RAM for 
user memory, 8K of static RAM for 
system memory, two serial ports and a 
floating-point processor. 

Additional memory management boards 
can expand capacity to 48 Megabytes per 
module! And, our innovative design 
allows up to 256 PROTEUS boards to be 
linked to provide simultaneous access to 
512 users without any degradation in 
speed! 

The computer market will never be the 
same again. 

For additional information and 
specifications, write: 

Innovative 
Electronics 
Technology Ltd. 

P.O. BoxSIBB 
Vancouver, B.C. 

Canada V6B 4B5 

Tel: [604] 4305166 

Telex: 04-0356551 IOTAVCR 


250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

360 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 

495 

500 

510 


520 

525 

550 

560 

570 

560 

585 

590 

595 

600 

620 

630 

640 

650 

2010 

2020 


2030 

2040 

2050 

2060 

2070 

2080 

2090 


2100 

2110 

2120 


FOR 1-1 TO N 
T=T+UStI-1)+SP 

UtJ)-STIi${PLC)+” ? TAB( h +STR$(IHT(T+£WS 5(X)-LEN(P1 $(I)) )/2+l) ) + "); "+CHR$ 

34)+PU(I)+CHR$(34)+ , V f 

G0SUB 2120 

NEXT I 

L $ { J )=STR$(PLC) + ” ?" 

G0SUB 2120 
T=G 

FOR 1=1 TO N 
!=T+If$( 1-1 )+SP 

L$( J) =STR$( PLC) +" ? TABC ,1 +STR$(INTCT+{W£{I)-LErKP2${I))}/2+1})* ,f };"+CHR$ 
34 }+P2 $ CI) +CHR$( 3 4) + 11 ; " 

G0SUB 2120 
NEXT I 

L$( J) =STR$(FLC}+" ? ,T 

G0SUB 2120 

T=0 


FOR 1=1 TO K 
T=T+W£(I-1)+SF 

L$( J) =5TR$( PLC) + n ? TABC ,T +STR$(INT(T+CV^(I)-LEtlCP3^CX)})/2+1))+");"+CHR$ 

34)+P3$(I)+CHR$(34)+"; fl 

G0SUB 2120 

NEXT I 

L4(J)=STR£(PLC)+" ?" 

G0SUB 2120 

L$(J)=STR$(PLC)-*-" FOR I = 1 TO M" 

GOSUB 2120 


T=0 

FOR 1=1 TO U 

IF M0DE(J)=3 THEN L$(J)=STR$(PLC)+ n A$="+VS{I)+"(I)" 
G0SUB 2120 
GOTO 565 

L$tJ)=STH$(PLC)+" As"+V^(I}+»{I)" 

G0SUB 2120 

L^(J)=STR$(PLC) + n W^+STRKWl})^ 11 : D^ = T, +STR$(D£( I)) 
G0SUB 2120 

L$(J)=STR$(PLC)+" G0SUB 60000" 

G0SUB 2120 


T=T+W^(X-1)+SP 

L$(J3=3TR$(PLC)+" ? TAB ( "+STfi$( INT (T+WS {I) + 1)) + "-LEN{ A$ } ) ; 
G0SUB 2120 
NEXT I 

L$ (J) ±STR$ £PLC)+" ?" 

G0SUB 2120 

L$CJ}=STR$(PLC)+ M NEXT I" 

GOSUB 2120 

PRINT 

PRINT 

FOR K=T TO J 
PRINT L$(E) 

NEXT 

INPUT ir DG YOU WANT TO SAVE ON DISK?";Z$ 

IF 2$<> n Y" THEN END 


INPUT "TEXT FILE NAME? n jF$ 
D£=CHR${4) 

PRINT D$;"0PEN«;F$ 

PRINT D$; "WRITE 11 ;F$ 

FOR K=1 TO J 
PRINT L$( K) 

NEXT K 


PRINT "CLOSE";F$ 


END 


PLC=PLC+INC 

J=J+1 


RETURN 


CREATE INSTR 

10 HOME 

20 INPUT "APPROXIMATELY HOW MANY LINES? n ;l 
30 DIM S$(INT(I*1,5>) 

40 D$sCHR$(4) 

50 EQ^=CHRiC34) 

60 CR$=CHR$C13) 

70 BS$=CHR${8) 

80 QQ$=CE1R$C 17) Listing 6 continued on page 362 












NEWDOS/80 Version 2.0 
The Support Keeps Coming. 



Apparat's newest 
disk operat¬ 
ing system for 
the TRS-80® 

ftEWDOS/80 Version 2.0, has 
added many new enhancements 
and features to make your Model I 
or III computer more powerful. 
We've kept one thing the same. 
Our support. 

Version 2.0 is our second 
upgrade of our original MEWDOS 
for the TRS-80. Each version 
builds and improves on the 
capabilities of the proceeding 
versions. Just as important, 
Apparat's commitment to 
supporting our products makes a 
good product even better. By 
providing our Customers with 
zaps bn an ongoing basis, we're 
continually making ftEWDOS/80 
Virsion 2.Q a Wiore powerful tool. 


Version 2.0... 

High Performance DOS 

MEWDOS/80 Version 2.0 
builds even more performance 
into ftEWDOS/80. The versatility 
and sophistication of Version 2.0 
includes features like: 

■ Double density support on the 
Model 1 

• Enhanced eompatability 
between Model I and ill 

■ Tiriples directory size 

■ Dynamically merge in basic 
(also allows merging of non 
ASC II format files) 

• Selective variable clearing 

• Can display basic listings page 


bypage 






* Automat 
repeat function key 
» Routing for 
peripheral handling 
• Enhanced disassembler 

■ Command chaining 

■ Superzap to scan files 

■ Fast sort function in basic 
These new features, added 

to the existing capabilities of 
ftEWDOS/80, makes it one of the 
most powerful additions you can 
make to your system. And 
Apparat's commitment to support 
assures that you've purchased a 
superior product, both today and 
tomorrow. At just $149.00 it could 
be the best investment you will 
make for your TRS-80. 

if you're thinking about 
upgrading your system, call 
Apparat today. Dealer inquiries fji 
welcome. 

1303 - 741-1718 

is ai^Alercd^dem^Tk of T|i?ty cUf), 

!- ■ ■' % 











Listing 6 continued: 

90 NAK$=CHR$(21) 

100 PRINT "TYPE 'CONTROL-Q' TO QUIT" 

110 PHXIIT "ANSWER QUESTIONS WITH 'Y' OR 'M'" 

120 LK=1 
130 HEM 
190 PRINT 

ISO PRINT "TYPE LIME "jLN 
160 GOSUB 690 

170 IF CH$OQQ$ THEN GOTO 190 
160 RL=LN-1 
190 PRINT 
: PRINT 

200 FOR 1=1 TO NL 
210 PRINT S$(I) 

220 NEXT I 
230 PRINT 

290 INPUT “DO YOU WANT TO CHANGE A LINE? ";Z$ 

250 IF Z$<>"Y" GOTO 360 
260 INPUT "WHAT LINE? ";LN 
270 IF LN>HL OB UJ<1 GOTO 260 
280 PRINT S$(LN) 

290 PRINT 

300 INPUT "IS THIS THE RIGHT LINE? ";Z$ 

310 IF Z$<>"Y» GOTO 260 

320 S$(LN)=" n 

330 PRINT "TYPE LINE ";LN 

390 GOSUB 690 

350 GOTO 190 

360 INPUT "STARTING PROGRAM LIME? ";PLC 
370 INPUT "INCREMENT FOR PROGRAM? ";INC 
380 FOR 1=1 TO NL 
390 L=LEN(S$(I)) 

900 FOR J=1 TO L 

910 IF L=0 THEN S$(I)=STR$(PLC)+"? B 
: GOTO 980 

920 IF LEFT$<S4(I),1)<>" " GOTO 950 
930 S$(I)=RIGHT$(S$(I),LEN(S$(I))-1) 

990 NEXT J 
950 S1$="TAB(" 

: S2$=");" 

: SJ$=STR$(J) 

960 IF J=1 THEN S1$=«" 

: S2$=“" 

; SJ$="“ 

970 S$(I)=STR${PLC)+"?"+S1 $+SJ$+S2$-»EQ$+S$(I) +EQ$ 

980 PLC=PLC+IHC 
990 NEXT I 
500 FOR 1=1 TO ML 
510 PRINT S$(I) 

520 NEXT I 
530 PRINT 

590 INPUT "DO YOU WANT TO SAVE ON DISK? “;Z$ 

550 IF Z$<>"Y" THEN END 

560 INPUT "TEXT FILE NAME ";F$ 

570 PRINT D$;»OPEH";F$ 

580 PRINT D$;"WRITE";F$ 

590 FOR 1=1 TO NL 
600 PRINT S$(I) 

610 NEXT I 

620 PRINT D$; "CLOSE";F$ 

630 END 
690 GET CH$ 

650 IF CH$OCR$ AND CH$OBS$ AND CH$OQQ$ AMD CH$ONAK$ 
; S${LN)=S$(LK)+CH$ 

: GOTO 690 

660 IF Ctl$=BS$ AND LEN(S$(LN))<=1 THEN S$(LH)="" 

: HTAB 1 
: GOTO 690 

670 IF CH$=BS$ THEN PRINT CHS; 

: S$(LH)=LEFT$(S$(LN).LEN{S$(LK))-1) 

: GOTO 640 

680 IF CH$=NAK$ THEN CH$=»?" 

: GOTO 650 

690 IF CH$=CR$ THEN LN=LN+1 
: RETURN 

700 IF CH$=QQ$ THEN RETURN 
710 STOP 
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Text continued from page 354: 

L${J) is the concatenation of a number 
of substrings: 

STRS(PLC) 

" INPUT " 

CHR$(34) 

P$(I) 

CHR$(34) 

tt tt 

via) 

"«)" 

These substrings form INPUT 
statements, such as line 1050 in listing 
1 : 

1050 INPUT "UNIT PRICE PR(I) 

STR$(PLC) generates the current 
statement number, 1050; J/ INPUT " 
generates the INPUT token; 
CHR$(34) is the quote mark, " ;P$(I) 
is the string for the prompt string of 
the Ith variable, in this case UNIT 
PRICE; and " " adds a space after 
PRICE. The trailing quote is then 
added. Next, a semicolon is placed in 
the string. Finally, the variable name 
for the Ith variable is inserted, fol¬ 
lowed by the subscript index, (I). 
Remember that the I in V$(I) is com¬ 
pletely different from the I in "(I)"; 
the first I is the index for the Ith 
variable in the CREATE INPUT pro¬ 
gram; the second I is the index for the 
Ith item in the invoice program. 

The first step in creating your own 
automatic program generators is to 
decide which parts of your programs 
can be generated automatically. Sec¬ 
tions that are easily parameterized are 
prime candidates. Next, you must be 
able to write the program yourself. 
Once you do this, break the program 
down into those parts that are general 
and those that are to be customized. 
Create an interactive entry program 
{using the programs shown in listing 
PfilUT CH£; 6) define the customized parts. 

Then, following the examples given 
here, write the statements that create 
the strings for each program state¬ 
ment. These three utilities allow you 
to write programs for yourself or 
friends, clients or customers, in very 
little time. Using these techniques, the 
invoice program takes about ten 
minutes to write. Which is all to 
say—let your computer do the pro¬ 
gramming!* 





INNOVATIONS 

FROM 

Texas Instruments 



FREE SPEECH SYNTHESIZER 
WITH PURCHASE OF TI-99/4 


GET A $20 REBATE ON 
THE TI-S9 PROGRAMMABLE. 



A STANDARD FOR 
PROFESSIONALS 

HP-67 . 289.95 

HP-97 . 584.95 

HP-33C SCI.... 79.95 

HP-34C SCI.. .. 114.95 
HP-38C BUS/RE 119.95 

HP-32E SCI.49.95 

HP-37E BUS.59.95 

HP-41,41CV. CALL 

HP-85 . CALL 

HP-83 NEW. CALL 

HP-125 NEW COMPUTER 
SYSTEM.CALL 

HP-11 C NEW CALL 

HP-12C NEW . CALL 


■ APPLE II. II PLUS 
fIGK. 32K, 4BK) 

* APPLE III 

■ OOS 3,3 

- APPLE PLOT 

> APPLE PASCAL [64K) 

► APPLE FORTRAN 

* VISICALC 16 SEC 

* VI SI PLOT 

- VISITREND 


- APPLE WRITER 

> GRAPHICS TABLET 

• BPI |GL AR. & PAYROLL) 

► MODEM 

• DOW JONES NEWS 
S QUOTES 

• DECISION EVALUATOR 

- CONTROLLER 
[GEN LEDGER) 

- MICRO-COURIER 


AUTHORIZED 
DEALER 
AND LEVEL 1 
SERVICE CENTER 

- EPSON 
CENTRONICS 
OUME 
SILENTYPE 
ANADEX 

SANYO. BW. COLOR. 
GREENSCREEN 
EXTENDED 
WARRANTY 


Tl-54 SCI NEW 
TI-55II NEW 
TJ 57 PROG SCT 
PC-100C 

lcd-prog new 

TI-3DN NEW . 
TI-35SP SCI 
Tl-40 SCI NEW 
BUS ANAL I . 
BUS ANAL II 
BUS CARD 
MBA 


39.05 

4495 

3995 

169.95 

5995 

lfl-95 

Z2.50 

28.S5 

19.95 

44.95 

39.95 

54.95 


SPEAK & SPELL. READ 59.95 
SPEAK & MATH . 59.95 

TOUCH & TELL NEW 54.95 
TF-51QD DISPLAY 39.95 
TI-5G1G HAND/PRINT 49.95 
TI-5120 PRINTER .. 59.95 
T1-5130 PRINT/DISP 79.95 
TI-5135 PRINT/DISP 
T 1*5142 PRINT/DISP 
TI-5SC PROG CALC 
TI-59 960 PROG 
INVEST analyst 


7995 

99.95 
59 95 

179.95 

48.95 



COMPLETE BUSINESS. EDUCATIONAL 
& GAME SOFTWARE AVAILABLE. 


HP-41 C 

Complete Enhancements , 
] eripherals and Accessories 


YOU'LL wonder CODF-4-PHONE 
HOW YOU EVER GOT UWUC A rnVWC 
ALONG WITHOUT IT. 

MOW SAVE 


The Telephone Answering System & 


The PHONE CONTROLLER 

BY DICTOGRAPH 



NOW 

99.95 


1050 ECONOMY 

ANSWER_NEW 119,95 .. 

1450 SMALL 

WONDER.139.95 

1550 TOUCH 

SYSTEM_ 259,95 . 

1750 VOICE 

ACTIVATE.... . 229.95 .. 

960 MEMORY 
DIALER 

HANDHELD NEW 7995 .. 



AND AMERICA IS 
GETTING THE MESSAGE. 


PLUG INTO CONTROL 


CONTROL LIGHTS 
AND APPLIANCES 
AUTOMATICALLY 
AND INSTANTLY. 


TC 211 TIMER.. 59 95 

TS 555 5 pc TIMER SET. NEW 119.95 

PK 300 3 pc MINI CONTROLLER 49.95 

EEBSySIEffl I'lONtt 


THE SHARP EDGE 


E L-67Q E L E CTR ON IC PI AN O 

CLOCK/CALCULATOR NEW 69.95 

CT 665E TALKING CLOCK.NEW 99.95 

EL-7001 ALPHANUMERIC CALC . 139,95 

CT-455E POCKET DIG/ALARM 

CLOCK. 24,95 

EL-5100 PROG/ALPHA NUMERIC . . 89.95 

EL-6200 ALPHANUMERIC.. . 99,95 

EL-1 IBS HANDHELD PRINT/DISP LAY 49.95 
EL-1132 DESK TOP PRINT/DESPLAY . 74.95 

EL-5813 SCIENTIFIC 

PROGRAMMABLE 34.95 



* Dials any ol 30 stored numbers 

* Quartz clock displays lime and elapsed 
lime automatically. 

* Automatically re-tries a busy phone a 
number of pre-programmed times 

* Built-in speaker for group listening 

* For home and business use 


NOW 

BC~1232PV 99 95 

D1GITRON 

DESK TOP CALCULATOR 

12-DIGIT PRINT/DISPLAY FOR FAST 
ACCURATE CALCULATING AT HOME 
OR FOR BUSINESS 



W 

DEPTH 

TO 100 
METERS 

NOW 

39.95 


WHERE MIRACLES NEVER CEASE 


CA-90 INVADER GAME 

-TESTED CALCULATOR WATCH .49.95 

AA-81 2-WAY DIG/ANALOG ALARM.69.95 

VL-TONE MUSICAL INSTRUMENT/ CALC 69.95 

W160 DEPTH TESTED ALARM CHHONO.. . 39.95 

FX7100 SCI CHRONO ALARM CALC.49.95 

FX350Q SCI PROGRAMMABLE CALC . 39.95 

FRiOQ DESK TOP PRINT/DISPLAY 79.95 


ALS0 ; CANON, TOSHIBA, NSC, SEIKO, 
MATTEL, PEARLCORDEB. ITT ; GTE r AND 
MANY OTHERS ALL AT GREAT PRiCES! 


WE WILL MEET OR BEAT ANY COMPETITOR’S PRICE ON MOST ITEMS IF HE HAS THE 


JC CHESS CHALLENGER 7 89.95 

M 77 ** SENSORY CHESS 129 95 

rvWTTiEL iEL£CTRQmC5 w 

INTELLIVISION, . . 259-95 

GAME CARTRIDGES 27.95 

HORSERACE ANALYZER. 27,95 

A TOUCH THE FUTURE 

ATARI 4QQ [16K).294,95 

ATARf V,S1CALC available CALL 

_ MP600 CORDLESS HAND- 

(ft (MURA S?™ ” 

MERCHANDISE IN STOCK 


NEWPORT BEACH 
COSTA MESA 

3211 S HARBOR BLVD 
SANTA ANA CA 92704 

(714) 549-7373 


WRITE OR CALL FOR FREE CATALOG 


AM units shipped in anginal factory canons with 
accessories according to manufacturer s speci¬ 
fication Visa. Mastercard. S Order. Pers Ck (14 
wrkg days ta clear), COD accepted Mm $4 95 
(or shipping in USA Air on racist CA res. add 
6% sales tk. Alt mdse subject to ayailabihly 
prices sobjecl to change Send orders to dept 



WlLSHlRE CENTER 

3205 WlLSHlRE BLVD 

(213) 385-7777 


PASADENA 

260 S LAKE AVE 

(213) 795-3007 


BREA 

1080 E IMPERIAL HWY 

(714) 990-6600 


LOS ANGELES 
11986 WlLSHlRE BLVD 
(213) 920*0423 


TARZANA 

18665 VENTURA BLVD 
(213) 705-7507 


TORRANCE/LAWNDALE 

16611 HAWTHORNE BLVD 

(213) 370-5795 


Professional Discounts 


Circle 98 on inquiry card. 





































































BRING IN THE 
NEW YEAR! 



LOOK CLOSELY AT 



/For Credit Cards • All Equipment 
Faclory Fresh w/MFT Warranty * Wb 
Carry the Complete Line of Personal 


Software 




EPSON MX-BQ $ 469 



ATARI BOO 16K $ 749 


EAST COAST 
1 - 800 - 556-7586 

n 

WEST COAST 
1 - 800 - 235-3581 


NEC Color Monitor 
JC 1201 $319 


INTERTEC SUPERBRAIN 64K RAM $2799 

QD SUPERBRAIN $2999 

NEC 5510 SPINWRITER (7710) $2345 

NEC 5520 SPINWRITER (7720) $2695 

NEC 5530 SPINWRITER (7730) $2345 

NEC 12" MONITOR $189 

NEC COLOR 12" MONITOR $ 339 

NEC PC 8023 Printer 

100 CPS Tractor & Friction $ 639 

OKIDATA MICROLINE-80 $ 379 

OKIDATA MICROLINE-82A $ 529 

OKIDATA MICROLINE-83A $ 749 

DIABLO 630 $1995 

APPLE II PLUS 48K $1139 

APPLE DISK w/3.3 DOS Controller $ 525 

APPLE DISK w/o Controller $ 449 

EPSON MX-80 $ 469 

Interfaces: 

IEEE $55, TRS-80 CABLE $35, 

APPLE INTERFACE & CABLE $90, 

RS-232 $70 

HA2ELTINE 1420 $ 799 

NORTHSTAR HORIZON II 32K QD $2925 

ANADEX DP-9500/9501 $1199 

TELEVIDEO 912C $ 699 

TELEVIDEO 920C $ 729 

TELEVIDEO 950 $ 929 


PRICES ARE SUBJECT TO CHANGE 
W/O NOTICE. 


WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, 
PERIPHERALS AND ACCESSORIES. 
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NEC Green 12 inch Monitor 
JB 1201 $179 


NEC Friction Tractor Printer 
100 CPS (Graphics, Bi-directional) $635 



DIABLO 630 


$1995 


CBM 8032 COMPUTER $1149 

CBM 8050 DISK DRIVE $1349 

CBM 4032 COMPUTER $1029 

CBM 4040 DISK DRIVE $1029 

CBM 4022 $ 649 

CBM VIC-20 $ 269 

LEEDEX/AMDEK 100 $ 139 

LEEDEX/AMDEK 100G $ 169 

LEEDEX/AMDEK COLOR-1 

13" Color Monitor $ 329 

MICROTEK 16K RAM BOARD for Atari $ 79 

MICROTEK 32K $ 149 

ATARI 800 16K $ 749 

ATARI 400 16K $349 

ATARI 810 DISK DRIVE $ 449 

ATARI 820 40 Column Printer $ 299 

ATARI 822 40 Column Thermal Printer $ 349 
ATARI 825 80 Column Printer $ 599 



EAST COAST WEST COAST 

1 - 800 - 556-7586 1 - 800 - 235-3581 


OMEGA SALES CO, 
12 Meeting St. 
Cumberland, Rl 02864 
1-401-722-1027 


OMEGA SALES CO. 

3533 Old Gonejo Rd. #102 
Newbury Park, CA 91320 
1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 



CBM 8032 COMPUTER $1149 



OKI DATA MICROLINE-63A $ 749 



A N A D E X DP-9500/9501 $1199 


Circle 313 on inquiry card. 
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BYTE CUMULATIVE INDEX 


September 1975 — December 1981 


"Can you tell me when you ran the article on the Hewlett-Packard computer? I think it was about two years 
ago" 

"What issue of BYTE had Steve Wozniak's description of Sweet 16? 1 don't remember the exact title , but it ap¬ 
peared at least three years ago/ 1 

"Have you ever reviewed the Heath H-14 printerT* 

Questions, questions, questions! Well, what do you expect in the age of information? If you've got it, you can 
be sure there's someone out there looking for it The real question, then, becomes "How can I find it?" 

This month, as a service to our readers, BYTE presents a comprehensive, cumulative index that covers every 
issue of the magazine, up to and including the one you're holding in your hand. Among the information repre¬ 
sented is every article and product review that has appeared in the pages of BYTE for the past 75 issues. 

All entries in the index are arranged by subject descriptors, and an article may be listed under several descrip¬ 
tors* Any article for which a correction was published has an asterisk after its title. The correction can be found 
under the heading '"BYTE Corrections/' The figure below shows a typical index entry and describes what the dif¬ 
ferent parts mean* 

We would like to thank Joseph H Ward Jr, president of Microcomputer Information Services, and his staff for 
the tremendous effort they put into preparing this index. For those who require information beyond what is pre¬ 
sented here, MIS publishes Microcomputer Index, which covers 20 microcomputer-oriented magazines and in¬ 
cludes abstracts for each entry. Microcomputer Index will also be going online early next year (1982) as part of 
Lockheed's Dialog system* For those who need information fast, it will feature all the search capabilities of that 
system. For more information on the Microcomputer Index , you can reach MIS by calling (408) 241-8381. 


Index Entry; 


(Descriptor Term 


Title Author) 


PROGRAMMING INSTRUCTION Programmable character generator, part 2: software, Weinstein, Larry. 


art 3:6 Jun78 p14-22 * 


Graphics / Character Generator 


(Kind of Material Volume/Issue Date 

Pages 

Other Descriptors) 

Key to Abbreviations 



art 

article 

LI. 

program listing in BASIG 

br 

book review 

I_2 . 

program listing in machine language 

col 

column 

L3. 

program listing in assembly language 

hr 

hardware review 

U 

program listing in FORTRAN 

let 

letter 

L5 

program listing In COBOL 

sr 

software review 

L6 

program listing in Pascal 

* 

see BYTE Corrections 

L7 . 

program listing in FORTH 

4t ★ ★ 

marker symbol for 

L0 , . . 

program listing in C programming language 


other descriptors 

L9 

other programming language 


366 December 1981 BYTE Publications Inc 













FMS-80 
Organizes ycur 

Organization 


r MS-80, a data base management system, 

the user a quick and easy way to organize and 
efficiently manipulate data so sound decisions 
can be made on facts displayed, 

FMS-80* 6 * 
is the 

most power- 
fuJ stand 
alone DBM 
program 
available to 
the micros 
compute] 
industry, S 

CompletrJ^I 
menu d 
and writ 
in assem 
language 
it offers 
these features: 

■ User definable 
File Definitions 
Screen Displays 
Reports (with 
math and field 
break analysis) 

Selection Criteria 
(cm ariy or all 
fields) 

Menus (that ap¬ 
plications programs 
can be selected from) 

* Instantaneous data query on 
indexed records. 

• Mathematical manipulation 
of numeric data fields using 
the report generator or the 
programming language EFM 
(Extended File Maintenance) 

• Easy to use video “how to' 1 
training tapes are available. 

* Manipulation of Up to 19 differ¬ 
ent data files (using EFM) 
at one time and display?, 
ing this information 
on the screen, gene¬ 


rating reports, generating other data files or on¬ 
line updating of input files that already exist 
FMS-80 is able to call other programs like sub¬ 
routines in EFM 

FMS-80 is able to read data files that other 
programs have generated 
No restrictions to record -size other than avail¬ 
able RAM memory space 
Operates under CP/M* MP/M* or CD OS 66 

FMS-80 allows the flexibility to quickly create 

programs that 
allow' data to be 
entered in a 
form that 
a secretary 
V* recognizes 

and 

* 

* generates 

reports 
that the 
manager requires. 

If you're continuously asked to 
do applications programs and 
don't have time to do it in 
B ASIC, consider FMS-80, 
For additional 
information contact 

Svstems Plus* 
>ad, 
CA 

94303, Phone 
415/969/7047 


Systems Plus 


BO *TM of DjR Associates 
**TM of CroTm?Tnco, Sunnyvak*. CA 
*TM r%«tti3 Research. Pad tic Cron 1 , CA 


Circle 406 on inquiry card. 
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1002 

1802 op cades, Melton* Henry, art 4:6 Jyn79 
p!46-147 *** Programming Instruct 1 -bji 

Addition and subtraction: thE 1002 versus the 
ZBO. Werrin* Stephen, col 6:3 Harfll 
p224-ZZa **■ Binary / 2-80 / Mathematics 

2650 

Mini-dl s as seller for the 2650. Teja/Gaane11 a* 
art U 4:5 May 79 pZ33-237 *** 

Disassembler 

pay experiences with the 2650 (Signetits 2650 
microprocessor), Moran* Brian, art 2:11 
Nov77 P&6-67 *** Microprocessor / Children 

6501 

San of Motorola [or* the S20 CPU chip). Fyhtra* 
Daniel* art L3 1;3 Nev75 p56-62 *** 

Microprocessor / 6800 / Programming Instruction 

6502 

6502 gets mlcroprograirmail 1<? instructions. 

Harro-d. Dennette* art L3 5:10 DctSO 
p282-2B5 *** Hardware Modification / 

Programming Instruction 

6502 loop control* Campbell* Gordon, co 1 1*3 

5:9 Sepfifl p322 *** Programing Instruction 

6502 op code table. Fugitt, Lemuel, cal 2:3 
Mar 77 p36 *** Programing Instruction 

6502 personal system design: Kompuutar. Draper* 
David, art L3 2:11 Ndv77 p94-1.41 “* 

Hardwire Construction / Design / Mlcrocot^uter 
System 

Adding an interrupt driven real time clock. 

Sneed. James, art L3 2:11 Ncv?7 p72-74 
*** Clock / Hardware Construction 
Apple J!1Q control* Arczynski, Wayne, cal L3 
6:12 Uecfll P469-472 *** Control / tome / 

Apple II 

Audio processing with a microprocessor. D’Haver* 
Tom. art L3 3:6 Jun?8 p!66-U3 *" 

Digital Audio / Sound Effects / Audio 
Processing 

Build a super simple ficppy-ditk interface, part 
2: software. Nicholsen/Camp, art L3 &;6 
Jun8l p3O2-340 ■** Floppy Disk Drive / 

Interface / Operating Systems 
Correct order nf operations Can shorten code: 
pointer dec reuse n tat ion. Hooper, Philip, cal 
L3 5:3 MarBU p24Z-2A4 *** Programing 

Instruction 

Easy-to-usB A/D converter* Dagglt, Robert* art 
l 3 6:6 JunBl p378-3S3 *** Analog/DIgital 

Circuit / Hardware Construction 
Fast* ancient method for multiplication. Nyterg* 
Jostein. col l 3 6:10 QctBl p376-377 *** 
Mathematics / Programming Instruction 
Faster BASIC for the Ohio Scientific, Sauter* 
John, col U 6:5 M&ySl p236-242 *** 

Programing Instruction / OSI / BASIC 
Indirect addressing for the 6502, Skier* 

Kenneth, art L3 5:1 JanEKI pllB-120 *** 
ProgrammIn g Ins true 11on 
Little bit on interrupts. Wfer, Robert, art 
2:12 Dec77 pll8-129 *** Programing 

Instruct i'° f| / 8080 / 6800 

Making 6503 indirect subroutine calls efficient* 
Hooper/Fa 1lgatter. cal 13 5:9 SepflO 

p98-lQ0 *** Programing Instruction 
More music for the 6502, O'Haver, T.C. art U 
3:6 Jun78 P140-14I *** Music / KIM 

Navigation with Hinl-Q; part 3, software. 

Salter, Richard, art L3 2:4 Apr?? pl0Q-109 
*** Interface / Hardware Construction / 
Navigation 

Recursivo procedures for the 5502 microprocessor* 
Dennis, Phillip, col L3 6:10 Dct81 
p467-469 *** Programing Instruction / Apple 

II 

SWEET 16; the 6502 dream machine (Apple pseudo 
machine Interpreter)*. Woznlak, Stephen* art 
L3 2:11 Nov77 pl50-159 *'* Apple II / 
Interpreter / Prograiming Instruction 
Simple 1n*ilementatiQn of multitasking* Drown* 
Wendell* art 13 6:10 Octal pl?6-l92 *** 

Multi-tasking / Programing Instruction 
Using interrupts orv the Apple II system. White* 
George, art LG 6:5 May81 p28Cl-294 **+ 
Programing Instruction / Apple II 
XF and X7 instructions of the M05 Technology 
6&02. Cordon* H.T. col 2:12 Dec?? p?2 *** 
Programing Instruction 

6516 

Compare new processors carefully. Kemp, David, 
cal 4:5 May79 p213-2l6 *** Microprocessor 
/ 6809 

6800 

6800 5e1eclric 10 printer program* Guzzaet* 
Fulvio, art LG 2;& Jun77 pl4Q-!42 *** 

Printer / Utility Program / IBM 
6800 disassembler. Lentz, Bob. art L3 4:5 
May79 pl0a408 Disassembler / SWTPC 

6300 program re locator*. Carpenter* Andrew, col 
L3 2:11 Nov?7 pl97 *** Utility Program 
DEMONS: a symbolic debugging monitor. Halsema, 

A*I* art L3 6;5 May&l p326-35B *** 
Debugging / Monitor / Disassembler 
Do you need the real time!* Trollope* Gregory, 
art l 3 2:11 Nov77 pl66-l69 Clock / 

WfKBUG / Hardware Modification 
Implementing the Tiny Assentjler* Emmerichs, 

Jack. xrt L3 2:5 May?7 p04-96 ■** 

Assembler /Bar Codes 

Introduction to code tightening / Mining the skip 
chain for extra bytes..► Gass* Geoffrey, col 
L3 5:2 Feb&O p 146-148 •** Prograjfi 
Optimization / Assembly Language 
Jack and the matnine debug.*.or reading the 
traces of a wild program* Grappa1/Hemenway. 
art 2:12 Dec77 p?l+ *** Debugging / MIKBUG 
/ Utf1ity Program 


6800 [ CONTINUED) 

HlKBUG roadmap*..*. Rathkey, John, art L3 2:2 
Feb77 p96-99 *** MlKBljG / Monitor 
Memory pattern sensitivity Lest* Kinzer* Oon. 
art L3 3:10 Oct/B pi 2-16 «* M&mory / 

Test 

Serendipitous circles (circle drawing program 
with suprises)* Anderson/Galway* art L3 2:8 
Aug77 p70-7-5 *** Art / Graphics 

Speeding gp MlKBuo 10 routines. Moore, T.w. col 
3:6 Jun?B p132-134 "** MIKBUG / Hardware 

Modification / Input/tkitpot 
Text loader routine, Berenbon* Huward, col L3 
4:9 5ep79 pt2$- *** Utility Program 

Thompson lister (for 6BOO programs}. Thompson, 
Noel, col L3 1:14 Oct76 p99 *** MiKBLHl / 

Utility Program / Printer 

BOBO 

Fast Fourier comes back (correction for 11 Fast 
Fourier for the 6&00"). Roxburgh* Alastalr. 
col 13 6:6 HayESl p4b8-461 *** Fourier 

Transforms / BOSO / BYTE Corrections 
Little bit qri interrupts. Uier* Robert- art 
2:12 Dec 77 p118-1Z9 *** Programming 
Instruction / 8080 / 6502 
Odd tones (Machine language puzzler - 68£K> and 
SClflO). Strangio* C* col L3 4:3 Mar79 p92 
*** Putties / 8080 

Pseudorandom number generator*. Grieser* Daniel, 
col L3 2:11 N(jv77 p2LB *** Random 
Numbers / 8080 

CONTROL 

Computer-controlled light dimmer, part 2: 
implementation. Gibson. John, art L3 5:2 
FebBO p72-80 *** Central / Hardware 

Construction 

Floppy disk Interface*. Allen, David, art L3 
3:1 Jan7S p$&-?6 *** Floppy Disk Drive / 

Interface / Disk Controllers 
Give your mierp some muscles*. Grsppel. Robert, 
art 2:3 Mar77 p9-H+ +** Control 

DESIGN 

Design of an M68D0 LISP interpreter. Taft* 5* 
Tucker, art L3 4:3 Aug79 pl32-152 *** 

Interpreter / USP / Design 
How to multiply in a wet climate, part 1: use and 
basis for a design. Bryant/&waidee* art 1.3 
3:4 Apr78 p2&-35+ *** Mathematics / Design 
/ Microprocessor 

Time-sharing/multi-user subsystem far 
microprocessors. Kinzer, Don. art L3 5:6 
JunBO pi22-134 “* Timesharing / Multi-user 

Systems / Design 

GAMES 

Eighteen with a die: a learning game player, 

Tost p Russell, art L3 5:1 Jan&O pZl2-229 
*** Barnes / Artificial Inteltigence / Strategy 

Simulation ( Games / Arcade 
HARDWARE CONSTRUCTION 

Add a kluge harp to your computer*. Helmers* 
Carl, art L3 1:2 0ct7S pl4-lB *** rtjjic 
/ Hardware Construction 
Build a 6800 system with this kit* Kay, Gary, 
art 1:4 0ec?5 p72-?6 *** Hardware 

Construction / 5WTPC / Microcomputer System 
Build this video display terminal. Anderson, 
Alfred, art L3 1:15 Ndv?S pl06-UB *** 
Terminal / Hardware ConstrucUon / Video 
Disp I ay 

Building an M630D microcomputer*. Abbott* Boh* 
art 1:10 Jun76 p40**46 *** Microcomputer 

System / Hardware Construct ion / MIKBUG 
COMPtEAT tape cassette interface. Hemenway, 

Jack, art L3 1:7 Mar 76 p10-16 *** 

Interface / Tape Cassette / Hardware 
Construction 

Computer-based laboratory timer. Gibson, John, 
art L3 6;fi Jun&l pll0-l*4 *** Clock / 
Hardware Construction / Science 
Computer-controlled light dimmer, part 2: 
implementation. Gibson* John, art 13 5:2 
FebBO p72-BQ **• Control / Hardware 
Construction 

Does anybody know what time it is?. Grappel, 
Robert, art L3 2:11 Nov77 p&fl-JO *** 

Clock / Interface / Hardware Construction 
Enterprising display device (GT-G144 graphics 
display generator), Deres, Joe. art L3 1:15 
Nov76 p42-54 *** Graphics / Hardware 

Construction / SHTPC 

Using interrupts for real time clocks*, Smith, 
M.F. art L3 2:11 Nov77 p50-53 *** Clock 
/ Hardware Construction / Programing 
Instruction 

HARDWARE REVIEW 

Astral 2000, hr 1:15 Nov76 pUZ-134 *** 
Hardware Review / Microcomputer System 
Systems of note (M6800 from Celdat Design 
Associates)* hr 1:10 Jun76 pl06-l&fl *** 
Hardware Review / Microcomputer System 

INTERFACE 

COMPLEAT tape cassette interface. Htmienway, 

Jack, art L3 1:7 Mar 76 plO-16 *** 
Interface / Tape Cassette / Hardware 
Construction 

Does anybody know what time it Is?* Grappel* 
Robert, art L3 2:11 Ncv77 p68-7Q *** 

Clock / Interface / Hardware Construction 


6300 (CONTINUED) 

Floppy disk interface** Allan, David* art L3 
3: t Jan7Ej P 6a-7h *“ Floppy Disk Drive / 
Interface /Disk Controllers 
Software controlled 12QQ bps audio tape 

interface* Helmers* carl, art L3 2:4 Apr77 
p4Q-49 *** Interface f Tape Cassette / 

Utility Program 

MATHEMATICS 

B bit fractional multiplication. Chayut, Ira. 

Col L3 1:13 Sep76 pL24 *** Programming 
Instruction / Mathematics 
Decisions, decisions [► or - signs for numbers), 
Gass, Geoffrey, col L3 5;5 MayBO p!90 *** 
Prograraning Instruction / Mathematics 
Easy way to calculate sines and cosines* 

Grappa 1, Robert, art L3 4:4 Apr?g pl?D-171 
■** Mathematics / Programming Instruction 
Fast Fourier for the bUCkD. Lord, Richard, art 
L3 4;E Feb 79 plDB-U9 *** Fourier 
Transforms / Mathejnatlcs 

How to multiply in a wet climate, part l: use and 
basis for a design, Bryant/5wasdee. art L3 
3:4 Apr?8 p28-35+ *** Mathertatlcs / Design 

/ Microprocessor 

PROGRAMMING INSTRUCTION 
6800 anti wipeout procedure ($W3 instruction). 
Wars tell* Charles* col L3 1:16 Dec 76 pl32 
Programming Instruction 

8 bit fractional multiplication. Chayut* Ira, 
col L3 1:13 Sep7fi p124 *** Programming 

Instruction / Mathematics 
ASCII string program. Comer* Wilitam. col L3 
4:10 Oct79 p246-24fl *** ASCII / Prograraning 

Instruction 

Add this &BGU M0fi5ER to your amateur radio 
station. Grappe1/Hemenway. art L3 1:14 
0ct76 p3D-35 *** Programming Instruction / 

Ham Radio 

Assembling program by band. Helnrers, Carl, art 
L3 1:7 Mar76 p52-61 **" Assembly Language 

/ Prograraning Instruction 
BASIC timing delay (for 6800 computers)*. Worth* 
Gregory, col L3 2:7 Jul77 p!66 *** 

Prog rammimg Inst r ue 11on 

Beware compromising the stack pointer. Rittman, 
Tom* col 3:6 J-un78 pll6-137 *** 

Programming Instruction / Clock 
Build an Intercomputer data link. Wingfield, 
Mike* art L3 6:4 AprSl p252-288 *** 

Telecoranunications / Prograraning Instruction / 
Networks 

Condensed reference chart fur the 6BOG, 

Borrmann, Robert, art 2:7 Jul77 p4Z-43 *** 
P rograran 1 ng Instruc 1 1on 

Oeclsio-ns* decisions (4 or - signs for numbers). 
Gass, Geoffrey, col L3 5;5 H*y6D pl9D *** 
Progranning Instruction / Mathematics 
Designing the "Tiny Assembler'": defining the 
problem*. Eranerichs Jack, art L3 2:4 
Apr77 P&0-67 ^** Assembler / Programming 

Instruction 

Easy to use hashing function. Kinzer, Don. art 
U 4:ID Oct79 p20Q-2D4 *** Hashing / 

Programming Instruction 
Easy way to calculate sinei and cosines* 

Grappol, Robert, art L3 4:4 Apr?9 p 170-171 
*** Mathematics / Programming Instruction 
Expanding the Tiny Assembler, Eranerlehs* Jack* 
art L3 2:9 Se P 77 p44-49 *** Assembler / 
SWTPC / Prograraning Instruction 
filling 6&D0 op code holes, Jones, Robert, col 
4;3 Mar79 pLB4-185 *** Program»ing 

Instruction 

fooling with the stack pointer, Pittman, Tom. 
cot L3 3:7 Jul?8 pi 15-116 *** Prograrafliing 
Instruction 

Hand assembling M6800 relative addresses. Boaz* 
Ray. art 3:4 Apr?8 p46 *** Programming 

Instruction / Assentoly Language 
Ef only 5am Morse could see us now*. Sewell, 
Wayne, art L3 1:14 0ct76 p42-49 *** Ham 

Radio / Programmes Instruction / 5VTPC 
Little bit on Interrupts* wler, Robert, art 
2;12 Dec77 plI8-l29 ♦** Programming 
Instruction / 8080 / 6502 
More on skip chains* Williamsen, Mark* col L3 
5:9 SepflO p318-32D *** Program Optiinlzatian 

/ Progranmlng Instruction 
Morse code trainer*. Bernstein, Mark, art L3 
4:12 Det?9 p24/-249 **' Ham Radio / 
Programming Instruction 
Motorola 6800 instruction setr two prograntning 
points of view. JesSop* Paul, art 3;1 Jan7B 
P&4-85 *** Programming Instruction 

Randomize your programming! Grappel, Robert, 
art L3 1:13 5ep7& p36-38 *** Random 
Numbers / Programming Instruction 
Re 1ocatabi1ity and the long branch. Bgrrmann* 
Robert, art L3 2:10 Qct?7 p26-29 *** 

P rog r aim ing Ins true t i on 

son of Motorola (or* the iZD CPU chip)* Fylstra* 
Daniel, art U 1:3 Nov75 p5G-62 *** 
Microprocessor / Programming Instruction / 6601 
SwTPE 6800 display routine i 6800 register 
display, Hayes* Mike, col L| 4;5 May79 
p220-222 *** Programming Instruction / SWTPC 

Undocumented M6800 instructions. Wheeler* Gerry* 
col 2:12 Dec77 p46-47 *** Prograraning 

Instruction 

Using interrupts for real time clocks*. Smith, 
M.F* art L3 2;U Nov77 p5D-B3 “* Clock 
/ Hardware Construction / Programming 
Instruction 

TRS-80 MODEL I 

MIKBUG and the TRS-80* part U a cross-assemoler 
for the Motorola 6800. Labenski, Rohert. art 
LI 6:12 OecSl p2Z9-260 *** MIK&UG / TRS-80 
Model I / Assembler 


365 December 1981 © BYTE Publications Inc 





Introducing: 



Introducing 
LISP- The language 
that can think for itself. 

With Smart Ware, your micro¬ 
computer possesses intelligence. Solves 
problems like never before. Actually can learn 
from its mistakes. And educates itself in much 
the same way your brain operates. It's a new 
concept in the way information is handled in 
microcomputers. 

We appropriately called our version of LISP, 
Smart Ware. Because ifs as limitless as the 
human imagination, mind, memory. 

An advanced, high-level language, LISP was 
first developed for use in artificial intelligence on 
large computers. And now, LISP is available from 
Datasoft for use on the Apple II and Atari Computers, 
Store multiple programs in memory. It can 
take it. Program other languages into LISP, It’s 
no problem. Because LISP offers greater capacity 
and power. And, it’s a faster, more streamlined 
language. For example, just 2 lines in LISP could 
equal hours of BASIC programming. 

The fact: Relational data base capabilities. 

User and program definability. Pattern-directed 


invocation 
language. Uses 
syntax and data 
structures upon which esoteric applications 
may be implemented. Remembers data 
along with “relationships affecting it.” Offers 
REAL power to micros. 
At MIT, they say LISP is the language of 

the future. 

At datasoft, we say, why wait. Ask your local 
computer dealer for SmartWare. Right now! And 
turn your computer on to thinking. 

SmariWaiv by _ 

Data<Mr3 Doae* 

-COMPUTER SOFTWARE 

19519 Business Center Dr. Northridgc. CA 91324 
Circle US on inquiry card. (213)701-5161 


InterLlSP/65 for ATARI 48K systems 149.“ & APP-L-1SP 1.7 for Apple H 48K systems 124.“. 






63000 

Preview of the Motored 63000. HaUema* A. I. 
art 4;B Aug 7 9 pi70-174 **+ Microprocessor 

/ Hardware Review 

6809 


6BD0 commen t arles (two c wnmen t 5, ). Howe I1/$er ge. 

c.o 1 4 ;B Aug79 pl2B-130 *** 

Compare new processor's, carefully. Hemp, David* 
cot 4:5 May7& p213-2l5 *** Microprocessor 

/ 6516 

Designing the logic of the system - processor 
hoard description, part 2. Helpers, Cart, col 
4:10 Oct79 p6-14 *“ Microcomputer System 

/ Design / Homebrew 

H6809 is silicon. Ritter/Boney. col 4:5 May?9 
p3D-31 *** Test / Design 

Microprocessor for the revolution: the 6309, part 
1: design philosophy. Ritter/Boney. art L3 
4:1 Jan 79 pI4-42 *** Design / 

Microprocessor 

Microprocessor for the revolution: the 6809, part 
2: instruction set... Ritter/Boney. art 4:2 
Feb79 p32-42 *** Microprocessor / Design 

Microprocessor for the revolution: the &3Q9, part 
3: final thoughts. Ritter/Boney. art 4:3 
Mar79 p4B-52 * w Microprocessor / Design / 
Manufacturing 

Modifying the SwTPC computer [for 6fl<39 
operation), weaver, Thomas, art 6:2 FebBt 
P332-334 *** SWTPC / Hardware Modification 

Multiprocessing with Motorola's MC6&09E. Scales, 
Hunter, art L3 6:7 Julfll pl36-158 *** 
Multiprocessing / Design 

On beginning a new project...{local controller of 
music peripherals}. Helmers. Cart, col 4:6 
Jun?9 p6+ *** Control / Music 
Rationale of yet another homebrew system. 

Helmers. Cart, col 4:9 Sep?9 p&-9+ *** 

Design / Microcomputer System / Homebrew 
SwTPC 6&09 Microcomputer System. Harmon, Tom, 
hr 6:1 JanBl $>216-222 *** Hardware Review 

i SwTPC / Hardware Construction 
Toward a structured &0#9 assembly language, part 
1: an introduction.... Walker, Gregory, art 
LJ 6:11 NOvSl p370-332 *** Program^ ng 
Instruction / Structured Progrimning 
Toward a structured 6809 assembly language, part 
Z-. ... assembler. Walker* Gregory, art U 
6:12 DecSl pl9S-22S “* Programming 
Instruction / Structured Programming / Assembler 
What’s inside Radio Shack's color computer?*. 
Ahrens/et al, art 6:3 Mar 31 p9Q-13D **+ 

TR5-S0 Color / Programming Instruction / Design 

8003 


3008: microprocessor update. Baker* Robert, hr 
LJ 2:4 Apr77 pllD-lll+ *** Hardware Review 
/ Microprocessor 

Add a stack to your 8008*. Chamberlin, Hal. art 
L3 1:2 0ct7S p52-S5 *** Hardware 

Construe lion / Programing Instruction 
Computers are ridiculously simple!. Wadsworth* 
Nat. art 1:3 Nov75 p2Q-33 *** Ccmputer 
Instruction 

Golf handicapping. Haller* George, art L3 L:5 
Jan76 p46-47 *** Athletics / SCELfll 

Intel BOOB table of octal op codes and "old p 
mnemonics, col 1:2 0ct?5 p84-8S *** 

Programming Instruction 

Machine language programming for the *8008 u ' (CPU 
instruction set), Wadsworth, Nat. art 1:11 
Ju176 p3D-37 *** Programming Instruction / 

Mach me Language 

Machine language programing for the "300B" 

(fundamental skills). Wadsworth. Nat. art L3 
1:13 5ep76 pB4-9l *** Programming 

Instruction / Machine Language 
Machine language progranming for the "0008 11 
(Initial steps). Wadsworth, Nat* art 1:12 
Aug7& p40-42 *■* Programming Instruction / 

MachIne Language 

Monitor Bh - your own pseudo instructiers. Nlco* 
Willard, arl 1:3 Nov75 p64-65 *** Monitor 

Morse code Station data handler*. Filgate, 

Bruce, art L3 1:14 Qct/6 p52-?Q *** Ham 

Radio / Programming Instruction 
NOVA! assembler For the 3QQS microprocessor, 
Helmers, Peter, art L2 1:2 Det7S p64-67 
*** Assembler / Data General 
RGS QO&A microcomputer kit. Hogenson, James, hr 
1:1 Sep? 5 pi6-19 *** Hardware Review / 

Microcomputer System / Hardware Construe It on 
Shooting stars. Nico, Willard, art L3 1:9 
May?6 p42-49 *** Games / SCiLBT 

Taking advantage of memory address space, 

Luscher* James, art 1:5 Jan?6 pGB-63 *** 

Pragrarming Instruction / Memory 
There's more to blinking lights than meets the 
eye. Helmers. Carl, art L3 1:b Jan76 
p52-54 *** Control / Hardtware Construe tiun 

Which microprocessor for you?* Chamberlin* Hal- 
art 1:1 5ep75 plO-14 *** Microprocessor f 

3030 / IMP-16 


BOBO 


5 byte hexadecimal to ASCII converter, Doshl* 
Ashwin. col L3 4:0 Jun79 p20& *** 
Conversions / ASCII / HoxadetIma \ 
flQBB bug in the staefc: programing puzzle. 

Dolan, Bruce, col 13 2:4 Apr77 pl&l •** 

Puzzles 

BOflC high level language project of Peter 5kye, 
continued. 5k.ye, Peter, col 2:5 May77 
pfifl-70 *+* Languages / Compiler 
AM SAT 3080 standard debug monitor: AMSBD version 
2. ATlen/Kasser. art L3 1:13 Sep76 
piOB-122 *** Monitor / Debugging 

Added attraction (machine language purzle), 
Strangio, c. col 4:5 May79 p209 *** 
Puzzles 


8DBO C0MT1NLC0) 

Bmary-to-Sdl converter for the 8000. Brockman. 
D.M. col L3 6 :B PuySl p413-419 *** 

Conversions / Binary / Binary Coded Decimal 
How to do a number of conversions*. Brown, 

James, art Li 1:13 5ep76 p5D-60 *** 

Conversions / Binary / Hexadecimal 
Memory meander imgs {BD6D machinE language 
puzzle)*. Strangle* C. col L3 4:1 Jan79 
p62 *** Puzzles 

Memory test program. CaperelTo, Frank, cul. L3 
4:3 Aug79 p215-217 *** Memory / Test / 1M5AI 
Single stepping the 8080 processor*. Sharp. 
Charles, dpi l 3 4:1 Jan79 pi79.ISO *** 
Monitor / Debugging 

Tmy Pascal compiler* part 3: facade to BOBO 
conversion. Chung/Yuen, art L6 3:11 Nov 76 
pi32-192 *** Pascal 7 Compiler / Conversions 

Tiny Pascal in BOBO assemhly language (Nybbles 
library). Louts, G, cel 4;7 Jul79 pi74 
*** Pascal / Compiler 

bettor graphics for raster displays. Beetem, 

John, art L3 5:10 OctBD p236-293 **" 

Graphtes / Videa Display 
Which microprocessor tor you?. Chamberlin, Hal. 
art 1:1 5ep?5 plO-14 +** Microprocessor / 

80D8 / IMP-16 


6000 

Fast Fourier comes back (correction for "Fast 
Fourier for the 6000"). Roxburgh, Alastair, 
col L3 6:5 May8l p45B-461 *++ Fourier 

Transforms / 6300 / BYTE Corrections 
Little bit on interrupts. Wier, Robert, art 
2:12 Dec77 pi IB-129 *** Programming 
Instruct ion / 680D f 6502 
Odd tones (Machine language puzzler - 6BD0 and 
8030), Strangle, C. col L3 4:3 Mar79 p92 
*** Puzzles { 6800 

Pseudorandom nimtoer qenerator*. Grieser* Daniel, 
col l 3 2:11 Nov77 p21S *** Random 
Numbers / 6800 


CONTROL 

Add some control to your computer: an output port 
tutorial, Sarbier, Ken. art 13 4;9 5ep79 
pi96-200 *** Control / Hardware Construction 
Interface a floppy-disk drive to an BOBDA-based 
computer. Hoeppner, John, art L3 5;5 MaySO 
p72-JOZ *** Disk Controllers / Interface 7 
Minidisk Drive 


GAMES 

Creating a fantasy world on the EiDBo, Nicholson, 
Robert, art 6:7 JulSD p?10-?14 *** Games 

/ Fantasy 

Humber guessing game. Laudenslager, Keith, col 
13 2:12 Dec77 pHft *** Games / Mathematics 
Writing animated computer games*. Estep, Tony, 
art L3 4:11 Nov?9 pl52-170 *** Animation 
/ Games / Programming Instruction 

HARDWARE CONSTRUCTION 

Add seme control to your computert an output port 
tutorial. Barbier, Keri. art 13 4:9 5ep79 
pl96-200 *** Control / Hardware Construction 

Build the beer budget graphics interface. 

Nelson. Peter, art L3 1:15 Nov7& p26-29 
*** Graphics / Interface / Hardware 
Construction 

Build this mathematical function unst, part 2; 
software. Guthrie, R. Scott, art LI 1:14 
Dct76 p74-fld *** Mathematics / Progranming 
Instruction / Hardware Construction 
Digital Group 8D8QA (Try this Computer on for 
size). Clare la* Steve, art 2:3 Mar77 
pi 14-121+ *** Hardware Construction / 

K1 crocomputer System / Hardware Review 
Get on at the right address (changing the "wake 
up" address oT the 8GBQ) , Holman* Frank, art 
3:3 Mar7B pi85 *** Hardware Construction 

Memory mapped 10. Clareta, Steve, col L3 2:11 
Nov77 p10-16 *** Hardware Construction / 
Memory / Input/Output 

Prugam those 2708si. Glaser, Robert, art L3 
5:4 AfirfiO pl98-210 EPROM / hardware 

Construction / Pfogramning Instruction 

HARDWARE REVIEW 

Digital Group 0O8OA (Try this confiuter on for 
Size). Clareia, Steve* art 2:3 Mar?7 
P114-121+ *** Hardware Construction / 

Microcomputer System / Hardware Review 
MSC 3DBD+ microcomputer as a personal system, 
Sarblor, £en. hr 1:13 Sep76 p44-49 *** 
Hardware Review / Microcomputer System 

INTERFACE 

Build the beer budget graphics interface. 

Nelson* Peter, art L3 1:15 Nuv76 p2&-29 
Graphics f Interface ( Hardware 
Construction 

Interface a floppy-disk drive to an BOfiQA-based 
computer. Hoeppner, John, art L3 5:5 MayBC 
P72-1D2 *** Disk Controllers / Interface / 

Minidisk drive 

Interface your computer to a printing Calculator. 
Astmann, Robert, art l 3 3:12 Dec78 p94-99 
*** Interface / Calculator / Printer 

MATHEMATICS 

Build this mathematical function unit* part 2: 
software. Guthrie, S. Scott, art l 3 1:14 
Qct?6 p74-SO *** Mathematics / Programming 
Instruction / Hardware Construction 
Integer math package for the 8D&U, Carbrey* 

Bruce, art L3 6:5 MaySl p204-226 *** 
Mathematics / Programing Instruction 


BOBO (CONTINUED) 

Novel 0 bit multiplication, Glaeser* 

Christopher, col L3 2:7 JuT?/ p!42 **" 

Prograraning Instruction f Mathematics 
Number guessing game, Uudenstager* Keith, col 
L3 7:12 Dec77 pi43 *** Games / Mathematics 

PROGRAMMING INSTRUCTION 

3080 free memory search. Hjnd, william, col L3 
4:6 Jun?9 p/07-208 "** Programming 
Instruction / Memory 

0030 microprocessor op code table, Baker, 

Roberc. art 1:6 Feb76 pS4 *** Programming 
Instruction / Assembly Language 
8080 prograraning notes. <rystpsek/McCarty, art 
L3 2:5 May?/ p!36-l38 *** Programming 

Instruction 

8030 simulator. Chung* Kin-man, art 1.3 2:10 

0ct?7 p7Q-77 *** Simulation / Prograraning 

Instruction 

Add some BARC to your 8080. Howerton, Charles, 
art L3 2:2 Feb77 pI32*139 *** Programming 
Instruction / Utility Program 
Assembly language switching (BOBO programming). 
Chayut. Ira. col L3 4:B Aug79 pZl2-213 
**" Pragramiiving Instruction 
Build this mathematical function unit, part 2: 
software, Guthrie* R. Scott, art L3 1:14 
Oct76 p74-SQ *** Mathematics / Prograraning 
Instruction / Hardware Construction 
Can your computer tell time?. Hogenson* James, 
art L3 1:4 Dec75 pB2-B7 +** Clock / 
Programming Instruction 
Critique of self -modi If ylng code. Newcomer* 
Joseph, cal L3 2:6 Jun77 pH2-II5 *** 
Prograiming Instruction / Utility Program 
Explore an flfiSQ with Educator-8D8D*. Howerton* 
Charles, art L3 1:11 Jul?6 p2Z-29 •** 
Computer Instruction / Education / Progranming 
Instruction 

Indirect 1/0 addressing on the SOSO, Zaruckl* 
Paul. COl L3 6:0 AugSI P 402-4Q3 *“ 
Input/Output / Progroning Instruction 
Integer math package for the B080. Carbrey, 
Bruco. art L3 6:5 MaySI p204-226 *** 
Mathematics / Prograraning instruction 
Intel 0080 microprocessor instruction set. 

Cl 1st, R.S. col 4:7 Ju 179 p222-224 *** 

Programming Instruct 1 dm 

Intel 0080 op code tahle. Dittrich, Fred, art 
1:5 Jan76 p50-5l *** PrCgraranihg 

Instruction 

Line combinations (prints combinations of 
letters). Soderstrom, Randy, col L3 3:5 
May?B p 168-159 *** Prcjgraimilng Instruction 

Little bit no interrupts, h'ier, Robert, art 
2:12 Dec?? pH&*129 *** Programming 

Instruction / &&0Q / 65D2 
Machine cade r«locator for the 8030, Zalman, 
Leor. art L3 2;7 Jut77 p 92-95 *** 

Utility Program / Prograraning Instruction 
Making hash with tables. Dollhoff. Terry, art 
L3 2:1 Jan77 pl8-30 *** Hashing / 
Programming Instruction 
Novel 8 bit multiplication. Glaeser* 

Christopher, col L3 2:7 Jul77 pl42 *“ 
Progranming Instruction / Mathematics 
Operation cades of the &QBG* 0085, and Z80 
processors- Harrell, D, Martin, art 5:3 
MarflO pl94-2Q7 *** Progranming Instruction / 

0085 / Z-BO 

Optlmization: a case study. Noyce* Nil Ham. art 
L3 3:4 Apr70 p40-4s *** Program 

Optimization / Programing Instruction 
Password protection for your computer. 

Kreindler, R. Jordan, art L3 4:3 Mar79 
pl94-L95 *** Security / Prograraning 

Instruction / Z-30 

Prpgam those 2709sE, Glaser, Robert, art L3 
5;4 Aprso pi98-2IQ *“ EPROM / Hardware 
Construction f Programming Instruction 
Relative addressing for the 8080. Gaskell* 

James, art E.3 2:12 Dec77 pl6Z-l63 *** 
Prograttrniing Instruction 

Relocating 8DB0 system software, Lipham* John, 
art L3 5:1 Jan80 pl80-i92 *** Utility 

Program / Prograraning Instruction 
Simultaneous input and output for your BQ8G, 
Maurer, W.O. art 13 4:5 May79 p!64-172 
*** Input/Output / Prograraning Instruction 
Software addressing modes for the BDflQ, 

Bozlnovlc, Dragan. cal L3 6:3 Mar81 
p236-240 *** Programming Instruction / 
Software for the economy floppy disk. We lies, 
Kenneth, art LJ 2:6 Jun77 p89’97 *** 
Floppy Disk Drive / Programming Instruction / 
Input/Output 

Stack it up. Allen, Charlton, art LJ 4:11 
Nov79 pl4Q-148 *** Computer Instruction / 

P rog raran ing Ins true l ion 

TIMOtiT (3Q30 time delay routine). Strang to. C, 
col L3 3:11 Nov78 p74 *** Prograraning 

Instruction 

Trapping technique for the 8800, Schulem, John, 
art L3 2:3 Ayg77 p!58-L61 *** Debugging 

/ Programming Instruction 
Writing animated consputer games*. Estep, Tony, 
art L3 4;11 Nov79 pl52-l?0 *** Animation 

! Games / Prograraning Instruction 
260 op codes for an 8080 assembler*. Powers, 
William, art 5:6 JunSG p64-84 *** Z-80 / 

Assembler / Prograraning Instruction 

8005 

Construction of a fourth-generation video 

terminal, part 1. Wierenga, Theron- art L3 
5:fl AugBD p21D-224 *** Terminal / Hardware 

Construction 
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Computer Exchange 


Apple 11 + 


save APPLE/// 


CALL 


SAVE 


k 16K $1049 

22% 

k 48K $ 1099 

29% 

* 64K $1258 

27% 

Disk II W/3.3 DOS $ 

499 

23% 

Ail are 1901 models with Apple RAM 64K unit is 40K 

unit wilh Microsoft 16K RAM board 

64 K units 

include Applesoft and Integer BASIC's when used 
wilh DISK M. The Apple II no longer comes with game 

paddles Paddles are extra - CALL 



HARDWARE Apple n/n+ 

Disk II and 3.3 Controller 

£ 499 

23% 

Disk 11 only 
★ Corvus 

$ 439 

18% 

5 Meg Hard Disk 

CALL 

CALL 

10 Meg Hard Disk 

CALL 

CALL 

20 Meg Hard Disk 

CALL 

CALL 

Mirror 

CALL 

CALL 

Other Corvus accessories 

CALL 

CALL 

★ Micro-Sci 5" Drives for Apple II: 



A 70, 206K , 5" Drive 

£489 

20 % 

A40, 160K, 5" Drive 

£369 

18% 

Controller Card 

4 MONITOHS: 

£ 79 

21 % 

★ ATI: 9"B&W 

£ 119 

30% 

NEC 12* Color 

£359 

24% 

12' Green 

£ 169 

22 % 

SANYO: 9" B&W 

$ 159 

32% 

12" BAW 

£229 

32% 

12" Green 

£249 

31% 

13" Color 

£399 

38% 

ZENITH 12" Green 

DISKETTES, 5", box of 10: 

£ 119 

20 % 

★ Apple 

£ 44 

21 % 

Maxell 

£ 39 

33% 

Me more* 

£ 25 

45% 

30 COLUMN VIDEO CARDS: 



Apple. Smarterm 

£ 299 

17% 

Vide* Videolerm 

£ 249 

18% 

M&R Sup R Term 

PRINTERS: 

£319 

19% 

Apple, Sdenlype w/Interface 

£ 329 

17% 

Centronics 737 Interface 

£169 

33% 

Centronics, 737 

Epson 

£759 

26% 

MX 80 

CALL 

CALL 

MX 80 FT 

CALL 

CALL 

MX 100 Wf Graphics 

CALL 

CALL 

MX 80MOO Interface 

CALL 

CALL 

MX eo friction feed adapter 

CALL 

CALL 

MX 80 graphics option 

CALL 

CALL 

MISCELLANEOUS: 

Apple; Graph ics Tablet 

£695 

13% 

1 Yr Extended Warranty 

£175 

20 % 

IEEE-408 Card 

£339 

25% 

CCS: Serial Interface Card 

£ 139 

22 % 

Parallel Interface Card 

£ 99 

20 %■ 

TC Hayes: Mlgrarnodemll 

£299 

26% 

Smartmodem 

£249 

11 % 

Keyboard Company: Joystick II 

£ 45 

10 % 

Numeric Keypad 

£119 

21 % 

M&R: RF Modulator 

£ 25 

27% 

SUP RFAN 

£ 39 

25% 

m Microsoft: 



Z80 Softcard 

£299 

33% 

16 KRAM Card 

£159 

20 % 

Mountain: CPS Multifunction Card 

£209 

13% 

Clock .'Calendar 

£ 239 

15% 

Orange Micro Grappler 

$ 129 

21 % 


Apple Monitor 12" Green s 249 25% 


for 

Apple 11/11 + 


Repair Department 
( 503 ) 772-4401 


SOFTWARE 

Apple: 

Apple Fortran 
Apple Pilot 
Apple Plot 
Apple Writer 
DOS 3.3 
DOS Tool Kit 

Dow Jones Mews & Quotes 
Dow Jones Portfolio Eva I 
Language/Pascal System 
Microcourter 

Broderbund Software 
^Central Point Software: 

Copy II Plus 

Wilt copy most copy protected software 
tor your back up in 45 seconds 1 N E W f 
Epson. MX SO Graphics Dump 
Hayden, Sargon II {chess} 

Info, Unlim. Easywriter [PRO) 

★ insoft: 

ALD System II 
Trans FORTH If 
Accou n t r ng So f rwa re 

A tuit professional quality integrated GL, A JR t 
A/P, Payroll package, Hotline support available 
Send for free sample printouts. Requires Z80 
and I6K RAM card 
Micro Pro Wordstar 


£149 
$ 119 
S 49 
S 59 
£ 49 
S 59 
S 69 
% 45 
S 379 
$ 189 
CALL 

£ 35 


£ 7 

$ 29 
S 199 

$110 
S110 
£ 365 


25% 

27% 

30 % 

21 % 

20 % 

22% 

28% 

10 % 

25% 

24% 

CALL 

10% 


30% 

22% 

13% 

10 % 

10% 

66 % 


Microsoft (or disks): 

A.L D.S 

BASIC Compiler 
CoboJ 80 
Fortran 80 
Olympic Decathlon 
TASC Compiler 
Typing Tutor II 
Muse, Super Text II 
Peachlree Software 
Personal Software 
Desktop Plan tl 
Visicalc 13 
ViSiplci 

V'sdrend Visiplci 
Visidex 
Vi si term 
Visifile 

Software Publishing: 

PFS Filing t Data Base 
PFS: Report 


$ 239 29% 


S 110 
$ 299 
£559 
$ 149 
£ 24 
£159 
$ 19 
£ 109 
CALL 

£159 
£159 
£ 1 29 
$ 199 
£159 
$109 
$199 

$ 69 
£ 69 


Stoneware, DB Master (new version} £ 179 


10% 

25% 

25% 

25% 

24% 

22 % 

30% 

27% 

CALL 

21% 

25% 

28% 

31% 

30% 

27% 

30% 

28% 

28% 

22% 


For specific software not listed, CALL 

TOLL FREE 

NATIONAL ORDER DESK 

(800)5471289 

SZ 


="f=INTETEC 
DATA 

1= SYSTEMS 


timz, SUPRBIWN 


★ Super brain 64K SAVE 

Double Density $ 2379 40% 

Superbrain 64K 
Quad Density $ 2895 28% 


A 

ATARI 


ATARI" 800 16K 

, $739 

SAVE 32% 


Atari 820 Printer 
Atari 010 Disk Drive 
Atari 410 Program Recorder 
Atari 16K RAM Module 
Atari 850 Interface 
Atari/Epson Cable 
Atari Software 


SAVE 
£249 17% 

£ 425 29% 

£ 59 34 % 

% 83 27% 

£ 149 32% 

$ 29 22% 

CALL CALL 



Above prices for mail orders only, Our store Show¬ 
room is 259 Barnett Rd. f Unit 2, Medford, OR. Store 
prices, which include software service, differ from 
mail order prices. No malt order sales at store. CALL 
ORDER DESK. 

ORDERING INFORMATION: 

Minimum order Si00. Money Orders, Cashier Checks 
or Bank Wire welcomed. Visa and MC orders add 
3% Personal or company checks are accepted 
(allow 20 days to clear). Add 3% for shipping, 
handling and insurance; UPS ground is slandard. 

6 % total for UPS Blue or 10% total for foreign orders 
or US Parcel Post. Include your telephone number 
No CGD r s. Prices are subject to change without 
notice. Order desk hours are 8 to5 PST, 10 to 3 
Saturdays. 

REFERENCES: 

Custom Computer has been an Apple dealer since 
1978. Our bank reference is First Interstate Bank 
(503) 776-5620 We belong to the Chamber of 
Commerce. (503) 772-6293 


[cippkz computer 

W Sates and Service 

We are an authorized dealer and repair center and 
will repair all Apple equipment regardless of where 
you purchased II Jn or out of warranty. Normally our 
turn-around time on repairs is 24 hours. Gail before 
sending equipment. 


Technical Hotline 
\ ( 503 ) 772-3803 

(CUSTOMERS ONLY-PLEASE 
HAVE INVOICE#OR 
4 \PACKING SLIP#) 

Oregon Order Desk 
( 503 ) 772-3803 


NO SALES TAX 


Computer Exchange 

— a „ „ I National Sales Dept, of CUSTOM COMPUTER 925 


i Dept. < 

259 Barnett Rd., Unit 3, Medford, OR. 97501 



Circle 86 on Inquiry card. 























8085 (CONTINUED) 

Construction of a fourth-generation video 

terminal, part Z. Uierenga, Theron. art 13 
5:9 5ep8Q pi26-160 *** Termirial / Hardware 

Construction 

Operation codes of the -8000, 8085, and 260 
processors. Harrell, D. Martin. art 5:3 
MarSO pi94-207 *** Programming Instruction / 

hoho / z-so 

mt 

Intel 8086 (and the SDK-86 system design kit). 
Clareia, Steve, cel 4:11 Nqv 79 p!4-24 *** 

Microprocessor / Hardware Review 

m& 

5088 processor for the £-100 bus* part 1. 
Cantrell* Thomas, art 5:9 5ep80 p46-64 *** 

5-100 Bus / Hardware Review / Interface 
aosa processor for the £-100 bus* part 2. 
Cantrell,, Thomas, art L3 5:10 OctSO p62-B& 

*** $-100 Bus / Hardware Construction / 
Interface 

8038 processor for the £-100 bus. part 3. 
Cantrell, Thomas, art 13 5;11 NovSQ 

p340-36ti *"* 5-100 Bus / Monitor 

Ease into 16-hit computing, part 2: examining a 
small multi-user system. Ciarc la, Steve, col 
L3 5:4 AprBO p40-58 *** Mu Hi-user Systems 
/ Hardware Construction / Multi-tasklog 
Ease Into 15-bit confuting: get 16-bit 
performance from an 8-bit computer. Ciarola, 
Steve, col Ll 5:3 MarSO pi 7-32 *** 
Microprocessor / Hardware Review 

825S 

Interfacing the S-J.0Q bus with the Intel 8255. 
Condra, David, art 4 : 10 0ct79 plZ4-136 ™* 
S4QQ Bus / Interface / Hardware Construction 

9900 

Interrupt-driven real-time clock for the TMS 
9900. Morris, Thomas, art L3 5:9 Sep&O 
p2B2-30Z «* Clock / Hardware Construction 
Map of the TMS-9900 Instruction space. Melton, 
Henry, art 4:3 Mar79 p!4-22 ++* 
Microprocessor / Programming Instruction / 
TMS-9900 muni tor* Jones/Jones, col 4:5 May?9 
piZB *** Monitor 

Texas Instruments TH59900, Baker, Robert, art 
1:B Apr76 P64-70 **+ Hardware Review / 

Microprocessor / 

ACCOUNTING 

BASIC floppy-disk accounting system. Roebr1g, 
Joseph, art Li 5:9 SepBO pJZfl-135 
Business / Worth Star / Floppy Disk Drive 
Financial analysis program*. Lehman, John, art 
LI 5:2 FebSO pi92-201 *** Financial 
Statements / Financial Analysis 
Microcomputers and the IRS, Kingman. James, col 
6:9 Sepal P4Z6-427 *+* Taxes / Business / 

Law 

Power of VisiCalc. Ramsdell, Robert. Sr 5:11 
NovSO pl90-l92 *** Software Review / 

Business 

Small business accounting system. Lehman. John, 
art 1:10 Juh/6 p6-12 *** Business / Taxes 

ACOUSTIC COUPLER 

Bulld-it-yourself modem for under 550*. Clarcia, 
Steve, col 5:8 AugBO p£2-38 *** Modem / 

Hardware Construction 

AIM 

AIM-65 16-b11 hexadecima1 to declma1 conversign. 
Voung, R.A. col L3 6:8 Aug01 p413 *** 
Conversions / Hexadecimal 
On the use of Fourier Transforms to explore 
biological rhythms. Owens, A.J. col LI S;4 
Apr83, p314-326 *** Biorhythm / Fourier 

Transforms 

ALGORITHM 

"My Dear Aunt Sally" algorithm*. Grappel* 

Robert, art 1:6 Feb76 plS-26 *** 
Programing Instruction / Definitions 
Graphics text editor for music, part 2: 
algorithms. Nelson, Randolph, art 5:5 May80 
piD4-lifl *** Text Editor / Music 
Khachiyan's algorithm, part j : a new solution to 

linear proyranuimg.*.*. 6erresford/et al. art 
5:8 AugflO pi98-203 *** Mathematics / 

Linear Prograrming 

Khachlyan's algorithm, part 2 : problems with the 
algorithm* Berresford/et al. art 11 5:9 
iepBU p242-25£ *** Linear Programming / 

Mathematics / TRS-80 Model I 
Life algorithms (Game of Life). Niemlec, Mark, 
art L9 4:1 Jan79 p9Q-97 *** Games / Life 

/ Mathematics 

Simple algorithms for calculating elementary 
functions. Rhemsteln, John, art Ll 2:8 
Aug77 pi42-145 *“ Mathematics / Programming 

Instruction 

Simple maze traversal alogrithns. Allen/AHen, 
art 4:6 Jun?9 p36-44 *** Robots / 

Artificial Intelligence / Programming 
Instruction 

Solving problems involving variable terrain, part 
1: a general algorithm * Jones, 5cott* art 
5:2 Feo80 p58-68 *** Simulation / Topology 

Standard data encryption algorithm* part 1: an 
overview, Meushaw, Robert, art 4:3 Mar79 
p66-74 k ** Cryptology 
Standard data encryption algorithm, part 2; 
implementing the algorithm. Meushaw, Robert, 
art L3 4:4 Apr79 p110-130 **" Cryptology 

/ KIM 

Variable-duty-cycle algorithm* Stryker, Timothy* 
col Ll 6:10 Octal p 391 - 393 *« 

Programming Instruction 

ALTAIR 

ARRL Convention / Visit to Nits / Visit to 5WTPC. 
Helmers, Carl- art 1:14 Oct76 plQ7-109 
*“ Shows / Manufacturing / 5HTPC 


ALTAIR (CONTINUED) 

Albuguergue happenings (World Altaic Computer 
Convention), art 1:1.0 Jun76 p36-37 *** 
Conference 

Altair (S-100) bus forum: PCC 77. McCallum, 

John, col 3:3 Mar78 pl48-151 *** 

Standards / £-100 Bus 

Are they real? (a visit to Sphere. SWTPC and 
Hits). Green, Wayne* col 1:2 Qet75 pfii* 

*** Manufacturing / Sphere / 5WTPC 
Assentiling an Altair EBDO. Zarrella, John, art 
1:4 Dec75 p78-BO A ** Hardware Construction 
Beating North Star - MITS incompatabllity. 

Miller, Alan, col r *3 3:7 Jul7fl pL19 *** 
Programming Instruction / North Star 
Capital of New Mexico is Santa Fe. White, 

Loring* col Ll 3:3 Mar78 p170-L 71 *** 

Education / Social Science 
Diddle (Altair 8800 game to stop a pattern of 
moving lights). Skoglund, Stan, art l 3 2:12 
Dee77 pl6E-L69 *** Games 
Flights of fancy with the Enterprise (Star Trek 
game). Price, David* art Ll 2:3 Har7? 
ptD6-U3 *** Games / Strategy 
Froni the publisher (lack of plugs on the Altair 
computer). Green, Wayne* co] 1:3 Nov75 p5* 
*** Design f Standards 

GRAPH: a system for television graphics, part 1. 
webster/Vcung. art 3:5 May78 p6Z-77 *** 
video Display / Interface / Hardware 
Construction 

High school computer system* Lett, Christopher, 
art 1:10 Jun?6 p£B-30 *** Education / 
Secondary Education 

ID strobes for the Altair 8800* Schulein, John* 
art l:fl Apr76 p?9 *** Hardware 

Construction 

Impossible dream cassette Interface* Lomax, 
Daniel, art L3 2:2 Feb77 pS2-85 *** 
Interface / Tape Cassette 
JITTER (blinking Tights an an Altair)** Speer, 
Gordon, Col L3 1:10 Jun?6 p94 *** 

Control 

MERLIN video interface adds a visual dimension to 
your Altair or [H5AI. hr 1:15 Nov76 p62-64 
*** Hardware Review / Video Display / 

Interface 

HITS computer caravan, art 1:5 Jan76 p73 **+ 
Marketing 

Microcomputers in the chemistry laboratory, 
DeSieno, Robert* col 6:2 FehBl pZ?4-Z7B 
*** Higher Education / Science 
New Altair 680. Vice, James, art 1:6 Feb76 
p42-45 **+ Hardwire Rev lew / Micrdcomputer 
System 

Rick up BASIC by PROM bootstraps. Kreltner, Jim. 
art L3 ZeI Jan77 p50-5l *** Utility 

Program / PROM / Hardware Construction 
Processor Technology VDM-1. Anderson, D. hr L3 
1:16 Dec76 p36-39 *** Hardware Review / 
Video Display / IN5AI 

Put your computer to work (cassette controller). 
Racn, Bill; hr 6:2 FebSl plD2-t03 **+ 
Hardware Review / Tape Cassette / Interface 
Recognition for Heuristics Speechlab. Parfitt, 
Rick, hr 2:9 Sep7? p5Q *** Hardware 

Review / Speech Recognition 

S2L: an AHair (5-10Q) to LSI-11 bus adaptor. 
Bondy. Jonathan, col 3:9 Sep78 p102-112 
»** £-100 8us / Standards / LSI-11 

SC0RT05: Implementation of a musk language. 
Taylor* Hal, art 2:9 Sep77 pl2-21 + *** “ 
Mjsic / Languages 

Sets: tutoring in BASIC* Schreiber. Linda* col 
Ll 5:3 MarSO p244-245 *** Mathematics / 
Computer Assisted Instruction / Children 
Space game* White, Loring. art Ll 4:10 Qct79 
PL96-199 *** Games / Arcade 

Strike a MATCH (matching up penpals)*, Hansford, 
Phillip, art L3 1:10 Jun76 p4B-EL *** 
Prograimning Instruction / Assembly Language 
Systems of note (Roger Amidon's Spider and 
Altair), Helmers, Carl, col 1:12 Aug76 
p88-89 *** Microcomputer System 
Two computer music system (Altair 0800/Intedec 
S/MOO SO). Lederer/et al. art 3:3 Mar7B 

pS-12+ *** Music / Languages 
Two letters on extending the Altair 5-100 Bus. 
Naess/McCallum. col 3:fl Aug78 pl2 *** 

£-100 Bus l Standards 

ALTOS 

Altos ACSaoao single-hoard computer* Hahmke, 
Mark, hr 5:11 Hov80 p158-170 *** Hardware 

Rev i ew 

ANALOG/DIGITAL CIRCUIT 

A/D and D/A conversion - an inexpensive approach. 
Hikel, Roger, art 6:2 FebBl p3I2-316 *** 
Digital/Analog Circuit / Hardware Construction 
Apple anaieg-to-digital Conversion In 27 
microseconds* Seeds/Levlsan. art L3 6;10 
OctBl p458-46I *** Apple it / Hardware 

Construction / Astronomy 
Color computer from A to I): make your color 
■computer “see" and “feel 1 *.*. 3araen, William, 
art Ll 6:12 Dec81 pl34-160 *** TRS-80 
Color / Interface / Joystick 
Controlling small DC motors with analog signals. 
Sweer/et al, art 2:3 Aug?7 plS-24 “* 

Control / Plotter / Simulation 
Designing multiehiriTiel analog interfaces, kraul, 
Douglas, art L3 2:6 0un77 pl8-23 ir ** 

Interface / Design 

Easy-to-use A/D converter. Dagglt, Robert* art 
L3 6 ;6 JunBI p378-3S3 *** Hardware 

Construction / 6502 

Energy measurement with the Apple 11. Murray, 
WUTiam. col Ll 6:7 JulBI p294-299 *** 

Energy / Apple II 


ANALDG/D1GHAL CIRCUIT (CONTINUED) 

Getting inputs from joysticks ana slide pots. 
Helmers, Carl, an L3 1:6 Feb76 pB6-83 
**■* Joystick / Hardware Construction 
Tve get you In my scanner! (cumputer controlled 
light scanner). Ciercaa. Steve, col LI 3:11 
Nav/8 p?6-B9 * 4i Security / Home / Hardware 

Construction 

In defense of analog?. 5odamann, F.D. col 3:10 
Qct7B ;p65 *** 

Interfacing with an analog world - part 1, Carr, 
Joseph, art 2;5 Kay77 p56-60 *** 

Interface / Design 

Interfacing with an analog world - part 2. Carr, 
Joseph, art 2:6 Jun77 p54-59+ *** 

Digital/Analug Ctrcuit / Design 
Lew-speed analog-to-digital converter for the 
Apple ll. Hallgren, Richard, art L3 4;9 
Sep/9 p70-78 *** Interface / Hardware 

Construction / App le II 

Mind ever matter: add biefeedhack input for your 
computer. Clarela. Steve, CO I 5*1 4:6 Jun79 
p49-5fl *** Control / Health / Hardware 

Construction 

PADDLES: interfacing with modular breadboards. 
Cpfnhs/Fle Id. art 6:4 Ap^fll p34e.357 *** 

Digital/Analog Circuit / Interface / Hardware 
Construction 

Pot position digitizing idea* Schulein, John* 
art 1:7 Mar76 p?9 *** Hardware Construction 

Simple digital filter- Grappel, Robert* art L£ 
3:2 Feh7B plE-fl-17I *** Design 
Sonic anemometry for the hobhylst. Dvorak, Neil, 
art L3 4:7 Jul79 pi 20-132 Hardware 

Construction / Weather 

Talk to me! Add a voice to your computer for 536, 
Ciarcla, Steve. COl L3 3:6 Jun78 pI42-15I 
*** Voice Synthesis / Hardware Construction 
ANIMATION 

Animation in computer-assisted instruction: 
replication of QrfA. Eckert, Richard, col Ll 
6:7 JulBl p35B-36b *** Computer Assisted 

Instruction / Science / TRS-BU .HDdel I 
Representing three-dimensional objects in your 
computer. Blum, Richard, art Ll 4:5 May79 
pl4-29 *»* Three-Dimensional Graphics 
Writing animated computer games*. Estep, Tony, 
art L3 4:11 Mov?9 pl52-17D *** Games / 
Programming Instruction / S&GD 
APL 

API and graphics. Kellerman, Eduardo* art 19 
3:9 Sep7B p40-53 *** Graphics / ProgriTmuing 
Instruction 

APL and the greatest concnon divisor / APl aids 
instructors, Ctaxton/Evans, col L9 4:6 
May?9 p2O6-207 *** Higher Education 

APL character generator. Langner, John, art 12 
5:9 SepBD pll6-124 *** Character Generator 

/ Hardware Construction 

APL character sets (loading APL character sets). 

BIT 1 wilier. Charles, col 2:7 Jul77 pl50 *** 
APL interpreter for microcomputers, part 1*. 
Wimble, Michael, art Z:B Aug77 p50-65 *■** 

Interpreter / Contests 
APL interpreter for microcomputers, part 2; 
evaluation expression. Wimble, Mike* art 2:9 
£ep?7 pi26-155 *** Programming Instruction 
APL Interpreter for microcomputers, part 3: 
mathematical processing*. Wimble, Mike* art 
2:10 Dct77 p64-6B+ *■* Interpreter / 

Mathematics 

API interpreter: further thoughts** Brightman, 
Tom. col 3:6 Jun?S pl22-123 *** 

Interpreter 

APL makes life easy (and vice versa). Evans* 
Selby, col L9 5;10 DctSO p!92-L93 *** 

Games / Life 

APL runs circles. Nicholson, Philip, col L9 
6:12 Decfil p4B4-405 *** Programning 
Instruction 

APL update (difference between operators and 
functions)* Anthony, E.H. col 2:8 Aug?7 
pi 7+ +** Progrartimingi Instruction 

APL/S: an alternative. Brown, Robert, col L9 
4:L2 0ec79 p88-99 *** Games / Pr&graupil ng 
Instruction 

Comments on AFl character generators. Naess, 

Olav. col 3:2 Feb?8 pl34-l35 *** 

Coranents on API's characteristics* Howland, 

John, col 3:5 Kay7S pl43-L44 *** 

Continuing comments On APL. Stryker, Timothy. 

COl 3:12 Dec 78 pUO-182 *** 

GfiAPLing with APL. Leler* William, col 2:11 
Nov77 p220-222 *** Languages 

Grappling with GRAPE: some choice comments. 

Koenig, Andrew, col 3:5 May78 pl65-167 *r-* 

Here's APL in action (lunar lander program). 

Keefe. David, art L9 2:0 Aug?7 p44-47 *** 

Games / Strategy 

Questioning APL / APl optimization / An APL bigot 
speaks, col 2:11 Nov 77 pl94-l97 *** 

Serendipitous circles explored, Kellerman, 
Eduardo, art 3:4 Apr?8 pl78-183 *** Art 
Three versions of APL, Williams, Gregg, sr 6:4 
Apr&I pLBB-2DB *** Software Review 
Understanding APL, Lv&rson. Kenneth- art L9 
2 ;fl Aug77 p36-40 *** Prograimm 1 ng Instruction 
Virtual memory and V5AM for micros. Dannfce, 

Mark, col 2:11 Nov77 p224 *** Memory / 

Information Storage / Virtual Memory 
What is APL7*. Arnold, Mark, art 1:15 Nov?5 
p20-24* *** Prograiiming Instruction / 

Languages 

Why people got hooked on APl. Atwood, Allen, 
art 2:0 Aug77 plOB-113 *** Progranmltig 
Instruction 

Winners of the Great APL Contest (APL 

Interpreter). Kan Iss/DiChristofaro-. col 4:6 
Jun?9 pi94-196 **“ Contests 
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.. -PLUS ALL THE OLD, FAMILIAR FAVORITES that 
we continue to offer, such as: 

General Business— Client Accounting (CPA Write-up) 
FMS 6 (Financial Modeling System) 
NAD 7 (Name and Address System) 
Real Estate— REAP (Real Estate Acquisition Programs) 
FMS (Property Management System) 
MIS 6 (Multiple lasting System) 
Health Care— AFH a (Automated Patient History) 

Word Processing and System Software— Magic Wand 0 

QSQRT 7 

CEASIC3 10 


and Cybernetics’ unique TRS-80 6 , Model II CP/M offering 
high performance, hard disk support, and CP/M com¬ 
patibility. 

Trademarks of; 

1—fly an McFarland Corp.; Z— Digital Research, Inc.; 3—Tandy 
Corp,; 4—Phase One Systems, Inc,; 6—Bell Telephone laborator¬ 
ies, Inc,; 6—American Business Systems. Inc,; 7—Structured 
Systems Group. Inc.; 6—Cybernetics, Inc.; 9— Peachtree Software, 
Inc. t 10—Compiler Systems, Inc. 
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8041 NEWMAN AVE, SUITE 208 
HUNTINGTON BEACH, CA 92647 


*. FROM ONE OPERATING SYSTEM TO ANOTHER! 
A VITAL WAY TO PROTECT YOUR SOFTWARE 
INVESTMENT FOR THE FUTURE II 


The RM/CGBOL language runs on more different Oper¬ 
ating Systems and more different-sized computers than 
any other similar language. For starters, it runs on NCR 
and TI minicomputers and, in the micro field, on the 
CP/M* MP/M 2 , TRSDQS 3 , OASIS*, MOASIS*, and UNIX 
(ONYX version) Operating Systems., to mention only 
a few. 

Until now, serious business software of the scope and 
flexibility seen in the minicomputer world has not been 
available on micros. RM/COBOL now allows transfer of 
such software with a minimum of fuss. 

We have participated in such a mini-to-micro transfer 
of a major set of general business software.. .using KM/ 
COBOL as the transfer mechanism, of course. Running on 
literally thousands of minicomputers, these refined, 
enhanced, and proven software packages cover A/R, A/P, 
G/L, P/R, Order Entry (with Invoicing and Inventory 
Control) as well as Sales Analysis, The packages define a 
new level of achievement for features and flexibility in 
micro applications software and offer top quality at a 
reasonable price. 

Ibr Immediate information, call 714-848-1933 for your 
complete product descriptions. 


THAT'S NOT WHAT I MEAMT^ 

WHEN I TOLD YOU TO DUMP 

TUt ftimr.nAAA r 
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APPLE I 

Maze (maze generator for the Apple I)* Bishop. 
Robert, col Ll 3;10 Ott78 pi36-13a *** 
Graphics / Games 

APPLE 11 

Apple Pascal cross-reference. Wofrdhead, Robert, 
col L6 6;IQ OctBl p-U9-429 *** ?a5cal / 
Utility Program 

Apple kaleidoscope. Bishop. Robert, col L3 
4:7 Jul79 p52-53 rt± Color Graphics 
Apple name-address. Stotts, Gary, col Ll 6:4 
AprSl p3Z-34 *“ Mall List 

Confuting inflation with the consumer price 
indes. Raldeman* Joe. col Ll 6:7 JulBl 
p3QQ-3Q2 *“ Consumer Information / Inflation 
Energy measurement with the Apple 11. Murray* 
William, col Ll 6:7 Julfll p294-Z99 *+± 

Energy / Amalog/Digital Circuit 
Era of off-the-shelf personal computers has 
arrived. Kellners, Carl, col L6 Sri JanBQ 

pG-lO* *** History / Microcomputer System / 

Pascal 

Generating programs automatically. Jacobs, 

Jacob, art Ll 6:12 Decfll pJ52-36Z *** 
Utility Program 

Hydrocarbon molecule constructor. Mat thews * 
Randall, art Ll 5:3 Mar&O plS6-166 *** 

Science / Education 

Kinetic string art for the Apple. Ce*4» Louis, 
col 5:11 NovBO p&2-63 *** Co‘or Graphics / 

High Resolution Graphics / Art 
List Pager (Apple 11 utility}. Lovett, Allan, 
col Ll 6:10 Octfll pl22 *** Utility 
Program / Printer 

Logo for personal computers. Nelson, Harold. 

art LB 6:6 Junfll pJ6-44 *** T1 99/4 / Logo 

Mure Colors for your Apple, Watson/Uozniak* art 
Ll 4;6 Jun79 p60*68 *** Color Graphics / 

High Resolution Graphics / Hardware 
Modification 

Music making (square-wave music and 
software-driven D/A synthesis), col 6:7 
JulBl p84 *+* Music / Digits I/Analog Circuit 

Nybble on the Apple. He liners, Carl, col 2:4 
Apr/7 plO *** Color Graphics 
Dne step forward - three steps backup: computing 
in the US space program . Stakem, Patrick, 
art 6:9 SepSl pi12-144 *** Test / Space 

Program 

Pascal library unit for the Micromortem |[, 

Wotekf* Thomas, art L6 6:2 Febfll plQ6-l36 
*** Modem / Pascal 

Picture-perf&ct Apple, Roybal* Phil, art 6:1 
JanBl pZ26-235 *** High Resolution Graphics 

/ Printer 

Three-dimensional graphics for the Apple tl. 

Sokol* Gan, art Ll 5:11 NovflQ pL4fl-lE4 
*** high Resolution Graphics / 

Three-0imens i ona l Graphies / 

Time your tape, O'Flaherty. John, col Li 5:9 
SepflQ p66-74 *** Tape Cassette 
tfoice for the Apple without e^tra hardware. 

Payne. Robert, art L3 6;11 NovBl p499-50l 
*** digital Audio / Voice Synthesis 
'(fhite-noise generator for the Apple II. 

0‘Flaherty. John, col L2 5:4 AprBQ p6fl 
*** Sound Effects 

CONTROL 

Apple XlQ control, Arczynski* Wayne, col L3 
6:12 DecSl pfl69-472 *+* Control / Home / 

m2 

Computer-controlled viewing of the 1980 eclipse. 
Helmers* Carl, col L6 5;5 MaySD p6+ *** 
Control / Photography / Astronomy 
Hunting the computerized eclipse. Helmets* Carl, 
col L6 5:3 MarBfl p6-12* *+* Control / 
Photography / Astronomy 

DESIGN 

Computer-aided drafting with Apple Pascal. 

Sokol. Dan. art L6 6:7 Julfll p3Bfl*429 +** 
Design / Electronic Circuits / Pascal 

GAMES 

Asteroids in Space and Planetoids. Holt, Oliver, 
sr 6:5 Mayfll pllfl-120 *** Software Review 
/ Games / Arcade 

Battle of the asteroids* Will jams* Gregg, sr 
6:12 DecQl pl63-16S *** Software Review / 

Arcade f Games 

Computer Bismark. Ansoff, Peter, sr 5:12 

Dec BO p282-236 kkk Software Review / Ganses / 
Simulation 

Dungeon Campaign, Williams. Gregg. Sr 5:12 
Dec 3D p/4 *** Software Rev sew / Ga«v / 

Strategy 

Game of left/rjgbt* Smith* Truck, art Ll 6:12 
OecBl p278-298 +** Games / Programming 
Instruction 

Gorgon. Calla-maras, Peter, sr 6; 12 DecBl 
p9O*10O *** Software Review / Games / Arcade 

Lost Dutchman's Gold*. L1ddil/Lt. art Ll 5:12 
OecBD p26&-28Q *** Games / Strategy 

Missile Defense vs ABM. Moskcrwitz, Robert* sr 
6:12 Detfll pflfl-9D *** Software Review / 

Games / Arcade 

Odyssey: The Camp leat Apventure- Nelson, Harold, 
sr 5:12 DecBD p90-92 *** Software Review 

/ Games / Strategy 

Olympic Decathlon, kater, David, sr 6:12 
Decfll p74-7fl *** Arcade / Games / Software 

Review 

Prisoner* Llddll, Bob* sr 6:9 flepBl p3B6-387 
** a Software Review / Games / Strategy 
Reversal: Othello for the Apple ll. Fre tdifian* 
Mark* sr 6:11 NovBl p/6-90 * mm Software 
Review / Othello / Games 


APPLE II (CONTINUED) 

Robotwar. Feigel, Curtis, sr 6:12 ClecSl 
p24-34 +** Software Review / Games / 

Programming Instruction 

Stellar Trek. Nelson, Harold* sr 5:12 Dec30 
p7&-82 Software Review / Gaines / Arcade 

Tranquility Base* Noore, Robin, sr 6:5 HayBl 
pi 12-114 *** Software Review / flames / Arcade 

HARDWARE CDH5THHCTIOH 
Apple analog-to-dlgltal conversion in £7 
microseconds, Seeds/Levi son. art L3 6:10 
QctSl p45S-461 *** Analog/Digital Circuit / 

Hardware Construction / Astronomy 
.Apple audio processing- Cross* Mark, art L3 
5:4 AprSO p2l2-213 •** Voice Synthesis / 

Hardware Construction / Audio Processing 
Build a low-cost speech-synthesizer interface. 
Ciar'cia, Steve, col Ll 6:6 Junfll p46-6S 
*** Voice Synthesis / Hardware Construction / 
TRS-SO Model 1 

Cross-pollinating the Apple 11 (serial 

Interface), Campbell, Richard, art L3 A;4 
Apr79 p20-25 *** Interface / Serial 

Input/Output / Hardware Construction 
Lflw-speed ana log-to-digita1 converter for the 
Apple ll* Hallgreti* Richard, art LB 4;5 
Sep79 p?0-7fl **+ Ana 1og/Digital Circuit / 
Interface / Har-dware Construction 

HARDWARE REVIEW 

Apple to Byte: one user's review of the Apple 11* 
Helmers, Carl, hr L3 3:3 Msr7B plB-46 
*** Hardware Review / Microcomputer System 
Microsoft Spftcard. Pelczarski, Mark, hr 6:11 
NovBl pl52-l62 *** Hardware Review / Z-80 / 

CP/M 

Mountain Computer 1 s WjsicSystem. Woore, Robin, 
hr L3 6:7 Julfll p60-92 *** Hardware 

Review / Music 

Videx keyboard and display enhancer. Pelczarski. 
Mark, hr L6 6:7 Julfll p354-35G *** 

Hardware Review / Video Display / Keyboard 
alphaSyntaur1 Music Synthesizer, Levine/rtauchly. 
hr 6:12 flecfll plOS-12fl **" Hardware 
Review / Music 

INTERFACE 

Cross-pollinating the Apple EC (serial 

Interface). Campbell, Richard* art U 4:4 
Apr79 p2Q-25 *“ Interface / Serial 

Input/Output / Hardware Construction 
Digital plotting with the Apple ll cooputer* 
Hallgren, Richard, art Ll 6:5 Mayfll 
p£96-3l4 ±k * Plotting / Interface / Plotter 

Low-speed analcg-to-digltal converter for the 
Apple II. Hallgren, Richard, art L3 4:9 
5ep?9 p70-7fl *** Analog/Digital Circuit / 

Interface / Hardware Construction 

MATHEMATICS 

Impossible dream: computing e to 116,GOO places 
with a personal ccmnputer . Kozniak, Stephen, 
art L3 6:6 Jurt&I p39£-4Q7 *** Mathematics 

Unlimited precision division, Raskin. Jef. art 
Ll 4;2 Feb79 pl54-156 *** Mathoiflatlcs / 

Progranining Instruct Ion / BASIC 

PROGRAMMING, INSTRUCTION 
Bits and! bytes in Pascal: and other binary 
wonders- Cassiref, David* art l 6 6:10 
QctBl p448-457 *** Pascal / Documentation / 

Programing Instruction 

Game of left/right. Smith. Truck, art Ll 6:12 
Dec81 p£78-?90 *** Games / Programning 

Instruction 

Micromodertr support In Apple Pascal. Rohinson, 
Scott, art L6 6:7 JulSl p30B-324 *** 

Modem / Pascal / Prograrnming Instruction 
Notes on absolute locat non interfaces to Apple 
Pascal. Sokol, Daniel, col L6 6:9 SepBD 
p324-325 *** Pascal / Programing Enstruction 
Recursive procedures for the 6502 microprocessor. 
Dermis, Phillip, col L3 6 eID Octal 
p467-469 *** 6502 / Programming Instruction 

Robotwar. Feigel, Curtis* sr 6:12 Decfll 
p24-34 *** Software Review / Games / 

PrograJiming Instruction 
SHEET 16: the 6502 dream mathine (Apple pseudo 
machine interpreter)*. Hozniak, Stephen, art 
L3 2:11 Nnv?7 pl&0*159 *** Interpreter / 

&5Q2 / Progranpiing Instruction 
Shape table conversion for the Apple II. 

Partyka* Dave, col Ll 4:11 Nov79 p&3 *** 

High Resolution Graphics / Programming 
Instruction / Conversions 
Tree searching, part 1: basic techniques, 
Williams, Gregg, art Ll 6:9 Sepfll p72-106 

“* Artificial Intelligence / Programning 
Instruction / Puzzles 

Unlimited precision division. Raskin* Jef. art 
Ll 4:2 fab79 pi 54-156 *** Mathematics / 

Programming Instruction / BASIC 
Using interrupts cm the Apple lI system* White* 
George, art i.3 6:5 Mayfll p28Q-294 *** 

Programming Instruction / 6502 
Using page two with Apple Pascal turtle graph let- 
Wallace* Bruce, col Lb 6:5 Mayfll pl22 

*** Programming Instruction / Graphics / 

Pascal 


SOFTWARL REVIEW 

App 1 e II file-managemrrit systoms■ B1 och oh tak, 
Ken. sr &:ll NovBl p£ 74-31X1 *** Software 

Review / Data Base Management 
Asteroids in Space and Planetoirts. Holt. Oliver* 
tr 6:5 MayBI pi16-120 *** Software Rev lew 

/ Games / Arcade 


APPLE II (CONTINUED) 

flattie of the asteroids. Williams* Gregq. sr 
6:12 Decfll pl63-l&5 *+* Software Review / 
Arcade / Games 

Computer Bismark, Ansoft. Peter, sr 5:12 
DecflD p£fl£-2B6 *** Software Review / Games / 
Simulation 

Dungeon Campaign. Williams* Gregg, sr 5:12 
DecSO p74 *** Software Review / flames / 

Strategy 

Four word processors for toe Apple II. 

Carlson/Haber* sr 6:6 JtinBl pt76-?04 •** 

Software Rom sew / Word Processing 
Gorgon, Cal Samaras* Peter* sr 6:12 Decfll 
p90-10D **+ Software Review / Games / Arcade 

Miss'le Defense vs ABM. Hoskowltz, Robert* sr 
6:12 DecSl pSD-90 mpk Software Review / 
Games / Arcade 

Odyssey: The Compleat Apventure, Nelson, Harold* 
sr 5:12 DecflD p90-52 *** Software Review 

7 Games / Strategy 

Olympic Decathlon* kater* David, sr 6:12 
Decfll p74-78 *** Arcade / Games / Software 
Review 

Prisoner. Liddil* Bob. sr 6:9 Sepfll p386-337 
kkk Software Review / flames / Strategy 
Reversal: Othello for the Apple 11- Freidman* 
Mark* sr 6:11 Ndvfll p76-SQ ** a Software 
Review / Othello / Games 
Robotwar. Felgel* Curtis, sr 6:12 Decfll 
p24-34 *** Software Review / Games / 

Programming Instruction 

Sargon 11: an improved chess-playing program for 
the Apple II- Marie Harp, John, &r 5:12 
DecflO pll4-lIB *** Software Review / Chess 
Stellar Trek. Nelson* Harold, sr 5:12 DecflD 
p7fl-B2 *** Software Review / flames / Arcade 
Tranquility Base, Moore, Robin, sr 6:5 Mayfll 
pi12-114 *++ Software Review / flames / Arcade 

TRS-flQ MODEL I 

Build a lew-eost speech-synthesizer interface, 
Glareie. Steve, col Ll 6:6 Junfll p46-6B 
*** Voice Synthesis / Hardware Construction / 
TRS-80 Model I 

Electromagnetic interference, Ciarcia* Steve, 
col 6:1 JanBl p43-68 kkt Radio-frequency 
Interference 7 Tft5-fl0 Model I / Atari 
Some more on performance evaluation*. Helmers. 
Carl* col Ll 5:7 JulflO p2l6-2l9 *** 

Benchmark Testing / TRS-flQ Model t 
APPLE III 

Apple IIJ. Morgan* Chris* hr L3 5:7 JulflO 
p50-54 *** Hardware Review / Microcomputer 
System 
ARCADE 

Asteroids in Space and Planetoids. Holt, Oliver, 
sr 6:6 Mayfll pi 16-120 *** Software Review 
/ Games / Apple II 

Battle of the asteroids* Williams, Gregg, sr 
6:12 Decfll pl63-165 “* Software Review / 
Games / Apple II 

Big Five software {Attack Force, Cosmic Fighter, 
and Galaxy invasion). Williams, Gregg, sr 
6:9 SepSl p384-3A6 kp * Software Review / 
Games / TRS-SQ Model I 
Coinless arcade: more arcade fun. Williams, 

Gregg, col 6:12 Decfll p36-41 *** Software 

Review / flames 

Dancing Demon from Radio Shack. Cuoper/Kolya. 
sr 6:5 MaySl pl49-150 +** Software Review 
/ Games / TRS-60 Model ( 

Gorgon. Callamaras, Peter, sr 6:12 DecBl 
p90-l00 *** Software Review / Games / Apple lI 

How to implement Space War (or using your 
oscilloscope as a telescope). KrugllnsM, 

Dave* art L3 2:10 Oct77 p36-lll *** 
flames / Programing Instruction / Graphics 
Landing module simulation with random surface. 
Hating* 5*J. art Ll 5:3 MarBO p!3D-139 *** 
5imuUtiun / flames / BflOfl 
Missile Defense vs ABM. Hoskowltz, Robert, sr 
6:12 DecSl pfl0-90' *** Software Review / 
Games / Apple U 

Olyrnilc Decathlon* Kater, David- sr 6:12 
flecfll p74-7fl *** flames / Software Review / 

Apple II 

Space game. White* LOrlng. art Ll 4:ID Oct?9 
pi96*199 *** Games / Altair 

Star Raiders- Williams, Gregg, sr 6:5 MayBl 
pl06-lDS *** Software Review / Games / Atari 
Starfighter. flraiiwner* Eric* sr 6:12 DecBl 
p4flfl-4S7 ** 4 Software Review / Games / TRS-flQ 
Model I 

Stellar Trek* Nelson. Harold. &r b:i? DecflD 
p78-82 *** Software Review / Games / Apple EE 

Super Nuvj. Llddll, Boh. sr 6:5 MaySl 
plOfl-UO M * Software Review / Games / TR5-8D 
Model I 

Tranquility Base, Moore. Robin, sr 6:5 Mayfll 
pll2-ll4 *** Software Review / Games / Apple 

t( 

ART 

Computer art (About the cover - color graphics 
done an a GRASS system). Dofantl/Tetz* cpl 
2:10 Oct77 p22-25 *** High Resolution 
Graphics / PDP-11 

Cybernetic crayon: a low cost approach to*..color 
graphics. Dwyer/Sweer. art L3 1:16 Dec76 
p24-29+ *** Color Graphics / Programming 
Instruction / IMSAI 

flood grief] £"Snoopy" as seen on a P0P-8/S). 
Brockman, Dave, col 1:U Jul76 p74 *** 

Graphics / POP-8 

It K s more fun than crayons. Rosner* Richard, 
art 1:15 Nov 76 p6-9 *** Graphics / 

Chi Idren 
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Remember the 
$500pocket calculator? 


The same thing just happened to computer software. 


Everyone remembers when 
pocket calculators first came out- 
They were so impressive and futur¬ 
istic, people were happy to pay 
$500 for one. But it didn't take the 
electronics industry long to offer a 
smaller, more fully-featured calcula¬ 
tor for only $25. 

Demand and Supply. 

As more and more individuals 
and businesses turn to small com¬ 
puters for their various needs, the 
small computer industry will turn 
out more and more computer soft¬ 
ware. This increased volume natu¬ 
rally lowers the cost per unit And 
the rapid growth of the CP/M® com¬ 
patible computers has meant even 
greater sales volume for these pop¬ 
ular and valuable software 
packages. 

Here is what All Systems offers: 


Wordstar 3.0® $199 

Quite simply, the best word processing pro¬ 
gram for the small computer. Price shown is 
for the Apple system, $249 for all others. 

SuperCalc $199 

The state of the art in electronic worksheet 
programs, with features and enhancements 
that previous programs just did not have. 

*VisAccount™ $199 

The greatest software buy in the country. It is 
a fully-integrated accounting package with a 
General Ledger, Accounts Receivable/Order 
Entry, Accounts Payable/Purchase Order. 
Payroll, Inventory, Fixed Assets, and even a 
Mailing List program—aII for one price. 

*Data Manager $ 199 

A powerful an<Tprofessional data base mam 
agement program that's wonderfully simple to 
operate, features include: data base building 
lists, comparative analysis (by generating his¬ 
tory & performance reports), various file 
maintenance, fasl assembly language (sort/ 
merge), fast data retrieval record selection, 
report writing and forms handling. 

‘Both VisAccount and Data Manager come 
with a 45-day conditional money back guaran¬ 
tee. We know of no other software com¬ 
pany with the confidence to provide a 
similar guarantee. 


All Systems offers these programs 
for the following computers: 

Apple II Heath/Zenlth 

Radio Shack Models 1, Superbrain 
II & III North Star 

Osborne I IBM 

Hewlett Packard 125 

Moat CP/M Compatible Computers 

How To Order 

To find the dealer nearest you, or to 
order, call toll free 

800-221-2486 

in New York or for further informa¬ 
tion, call 212-685-0090. You may 
use your Visa, MasterCard, 
American Express, or (for an 
additional charge) order C,O t D. 

Or you may send a check or 
money order to: 



All Systems 

332 East 30th St.. New York. N Y. 10016 


CP' M is a registered trademark of Digital Research Wordstar is a registered trademark pf Micro Pro International SuperCalc is a trademark of Sortcim. Inc 

VisAccount is a trademark of CSCA. All Systems ls a division of Computer Services Corporation of America. ■ 24 hours, 7 days a week. 
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ART (CONTINUED) 

Kinetic string art for the Apple. Cesa* Louis, 
col 5:11 ItovSO p62-63 *** Color Graphics / 
High Resolution Graphics / Apple tt 
Mathematics of computer art. Schmucker, Kurt. 

art 4;7 Jtu 179 pLQ5-L16 *** Mathematics 
Personal computing: new prospects for art and 
science, he liners* Carl* cal 3:4 Apr7fl :p6+ 
*** Science / Computers and Society 
Serendipitous circles {circle drawing program 
with suprises)'* Anderson/Galway. art L3 2:fl 
Aug 77 p7Q-?5 *** Graphics / 68QQ 
Serendipitous circles explored. Kellerman, 
Eduardo, art 3:4 Apr7S pi 73-133 *** APL 
Some example plots. Dameron* Davids col LI 
5:? FebBO pL40-L44 *** Plotting / CrOcnemto 

Toolbox: a Smalltalk illustration system. 

Bowman/Flegal. art 6:3 AugSl pJ69-376 * fc * 
SmalItalk / Graphics 

Winners in the BfTE first computer art contest* 

col 1:16 Dec76 p7Q *** Contests 

ARTIFICIAL INTELLIGENCE 

Artificial Intelligence. Roberts, Steven, art 
6:9 Sepal pi64-178 *** 

Artificial intelligence and entropy. Klehn, R.H. 

art 4:6 Jun?9 pl52-LS4 *** 

Artificial Intelligence* an evolutionary Idea 
(part 1: an overview). Wimble] Michael, art 
2:5 May?? p26-32 “* Simulation 

Artificial Intel Sigence* an evolutionary idea, 
part 2 \ Implementation* Wimble, Michael, art 
2:6 Jun?7 pLOO-LQ? *“ Simulation 

Artificial intelligence: what is it?* Rosenbaum, 
Richard, art 2:4 Apr?? p50-56 *** 

Definitions 

Brains of men and machines, part 1: biological 
models for robotics. Kent, Ernest, art 3:1 
Jart?B pi 1-22+ *** Robots 

Drains of men and machines, part 2; how the brain 
controls outputs. Kent, Ernest, art 3:Z 
Feb 78 p84-9D* *** Robots 

Brains of men and machines, part 3: how the brain 
analyzes input* Kent, Ernest, art 3;3 Mar 78 
p74-83+ *** Robots 

Brains of men -and machinesi part 4: machinery of 
emotion and choice. Kent, Ernest, art 3:4 
Apr78 p66-89 *** Robots 

Comp 1 eat robotics experimenter. Me Inters, Carl. 

col Zlll Nov 77 p64 ++* Rphots 

Could a computer take over?. Rush, Ed. art 1:6 
Feb76 p76-83 *** Robots 
Greating i chess player; an essay on human and 
computer chess skill*. Frey/Atkin. art 3:10 
Gct7fl pL82-l91 **+ Chess 

Frankenstein emulation, Murray, Joe. art 1:8 
Apr76 p5Q-54 *** Robots 
Improved maze program. Lyons, David, col L3 
5:1 JanflQ plS3-154 *»* 

Knowledge-based expert systems come of age. 

Duda/Catchnig. art LI 6:9 SepBl p233-281 
*** Knowledge-based Expert Systems 
Microcomputers in education: a concept-orlented 
approach, Wolfe, George, cot 6:6 Jun&L 
PI46-160 *** Education / Computer Assisted 
Instruction 

Natural language processing and small systems. 
Tennant, harry, art 3:6 Jun7fl p30~54 *** 

Languages / Natural Language Construction 
Natural-language processing: the field In 
perspective. Hendrix/Sacerdotl. art L9 6:9 
SepSl p304-J52 *** Natural Language 

Construction / Linguistics 
Odds and beginnings [artificial Intelligence, 
Shows, Japanese market]* Morgan, Chris* col 
6:9 SepQl pfl-10 *** Shows / Foreign 
Competition 

On finite state machines and their uses* Owens. 

Gerald, col 2:9 Sep77 plfi4-ias *** 

Science fiction's intelligent computers* flyrd. 
Donald, art 6:9 Sepfll pZOO-214 •** 

Fiction 

What computers cannot do. Lewis, T.&. art 5:1 
JanflQ p 100-112 *“ Robots 

6800 

Eighteen with a die: a learning game player. 

Yost, Russel 1, art L3 5:1 JanflQ p212-229 
*** Games / 6300 / Strategy 

APPLE II 

Tree searching, part 1: basic techniques. 
Williams, Gregg* art Ll 6:9 Sepfll p72-106 

“* Programming Instruction / Apple II / 

Puzzles 

CONTROL 

Nature of robots, part lr defining behavior. 
Powers. Willi am. art Ll 4:6 Jun79 pl32-l44 

*** Robots / Control / Design 

DESIGN 

Designing a robot from nature* part 1: biological 
considerations. Hlo, Andrew, art 4:2 Feb79 
p12-29 *** Robots / Design 

Model of the brain for robot control, part 1: 
defining notation* Albus* James* art 4:6 
Jun?9 p10-34 *** Robots / Design 

Model of the brain for robot control, part 2: a 
neurological model. Albus, James, art 4:7 
Jul79 p54-91i *** Robots / Design 

Model of the brain for robot control, part 3: a 
Comparison*.. Albus, James, art 4:8 Aug?9 
p66-S0 *** Robots / Design 
Model of the brain for robot control, part 4: 
mechanisms of choice. Albus, James, art 4:9 
Sep79 pl30-14fl *** Robots / Design 
Nature of robots, part 1: defining behavior. 
Powers, William, art Ll 4:6 Jun79 p!32-144 
*** Robots / Control / Design 


ARTIFICIAL INTELLIGENCE (CONTINUED) 

On building a light-seeking robot mecnanism* 
Allen/Rossetti* art 3:8 Aug78 p24*42 *** 
Robots / Design 

GAMES 

Eighteen with a die; a learning game player. 

Yost, Russell. Art L3 5:1 JanSO p212-2Z9 
*** Games / 6800 / Strategy 
dexpawn: a beginning project in artificial 
intelligencer Wier, Robert* art 1:3 Nov75 
p36-4J *" Games / Progrunning Instruction 

Machine problem solving, part 3: the alpha-beta 
procedure*. Frey, Peter, art Ll 5:11 NovflO 
p244-264 « + Games / TRS-flO Model 1 

Simulating human decision-making on a personal • 
computer. Frey. Peter, art 5;7 JuISO 
P&6-72 “* Games / Othello / Progranuiing 

Instruction 

PROGRAMMING INSTRUCTION 
Hexpawn: a beginning project in artificial 
intelligence. Wler h Robert, art 1:3 Nov75 
p36-40 *“ Games / Programing Instruction 

My computer runs mazes. Stanfield, David, art 
L2' 4:6 0un79 p86-99 *** Programming 

Instruction / MlKBUG 

Simple maze traversal alogrIthms* Allen/Allen, 
art 4:6 Jun79 p36-44 *** Robots / 

Programming Instruction / Algorithm 
Simulating human decision-making on a persons! 
con^uter. Frey, Peter, art 5;7 JulSO 
p56-7Z *** Games / Othello / Programming 
Instruction 

Tree searching, part ll basic techniques. 

Mi Ilians, Gregg, art Ll 6:9 Sepfll p?Z-10& 
*** Prograrrwi 1 ng Instruction / Apple II / 

Puzzles 

Tree searching, part 2: heuristic techniques. 
Williams, Gregg, art Ll 6:1.0 OctBl 
pl95-21? *** Prograjiwlng Instruction 

TR5-8D MODEL I 

Machine problem solving, part L: trial-and-error, 

a mechanical plan- Frey, Peter, art Ll 

5:9 SepBO plQ2-ll2 *** Puzzles / TH5-80 
Model I 

Machine problem solving, part 3: tie alpha-beta 
procedure*. Frey, Peter, art Ll 5:11 NovSQ 
p£44-264 *** Games / TRS-flfl Model I 

ASCII 

5 byte hexadecimal to ASCII converter. Doshi, 
Ashwln. col L3 4:6 Jun?9 p208 *** 

Conversions / Hexadecimal / flUfld 
ASCII string program. Comer. William, col L3 
4:10 Oct 79 pWb-£4& *** Progranuiing 
Instruction / 6G0Q 

Alpha look for your ASCI] keyboard. Conboy* 

Terry, art 5:1 JanflD pl56-l5fl *** 

Keyboard / Hardware Modification 
Build a serial ASCII word generator* Finger, 
Ronald, art 1:9 May76 p5J-53 *** 

Interface / Hardware Construction / Test 
Equipment 

Complete ASCII (codes given in hi nary* octal, hex 
and decimal). Ciemlewlcz, David, col 3:Z 
feb7B pl9 *** Standards 
Deciphering mystery keyboards. Helpers, C4rl* 
art 1:1 Sep75 p62-69 *** Keyboard 
Don't waste memory space (one way tg squeeze fat 
out of text strings}. Baker, Robert, art 
1:16 Dec76 pSB-59 *** Information Storage / 
Pragramning Instruction / Memory 
How to save BYTES (a proposed character set)* 

Me Intire, Thomas, art 1:6 Feb76 p46-47 *** 
Memory 

New ASCII standards (notice)* col 2:5 Nay?7 
pll? *** Standards 

Using a keyboard ROM". Brehm. Bob, art Z:5 
May77 p76**8Z *** Keyboard / ROM / Conversions 

What is a character?*, Peshka, Manfred* art 
1:4 0ec75 p30-3fl *** Binary Coded Decimal / 
Baudot Code / Standards 
AS* BYTE 

4116 pointers / TRS-flO ports / TRS-BO tape 
formats / BSR K-IO* Ciarcia. Steve, col 6:4 
AprSl p328-331 *** 

69 lines and 160 character display / 
Cross-assembler for the TMS-MMHJ. Ciarcia, 
Steve, col 6:fl AugBl p3BB-3fl9 *** 

Altair bus / Terminology / British T¥ dispTays. 

col Z;6 Juti 77 p60+ *** 

Atari memgry find ftS-232 / 5MTPE memory problem / 
Robot remote control. Ciarcia, Steve, col 
6:9 Sepfll p 360-362 “> 

3SR X-10 / EKG monitor / LED graphics / OVM / 
Recommended texts. Ciarcia, Steve* col 5:11 
NovflO PZ66-274 *** 

BSft X-10 controller i 16-bit systems. Ciarcia, 
Steve* col 5:7 JulflQ p230-231 *** 

Bus-Signal lines / Power supply / EMG + TRS-80 / 
SDK-86 / Control. Ciarcia, Steve- col 6:1 
Janfll p282-29D *** 

Chess group / ARL ROMs / BASIC questions, col 
Ll 2:9 Sep7/ p97-9fl+ *** 

Computer-controlled wood stove / bninterroptible 
power supply / BSA Jt-10 * Ciarcia, Steve* col 
S: 9 SepSCl pl72-l?6 **• 

Data Storage / Engineering systems, col 1:16 
Dec76 p56-57 *** 

Data entry / Backup power f Bank swi tch my f 
Computer retail store* Ciarcia, Steve, col 
6:6 JtmSl P342-346 

Digital aneirometer / Joystick interface / 
Periodical guide / ISO computer. Ciarcia, 

Steve, col 5:12 OecBD p31B-320 *** 
Double-siding diskettes / Minimum lab test 
equipment / Ranging sensor. Ciarcia, Stove, 
col 6:9 Sepfll p36Q *** 


ASK BYTE (CONTINUED) 

Help! I want robots* Blondefleld, Dean, let 
2:1 Jan /7 pI 40 *“ 

How do you store E.OQiJ patient records?, col 
1:11 Jo 176 p 9 E *“ Information Storage / 
Business / Data Structures 
IBM Selac trie Interface / Cyclops TV camera / 
Where to start?. Ciarcia, 5 teve, col 6:3 
Aug&l p 3 fl 9-390 *** 

LED Display / Notching diskettes / RF modulator / 
Lowercase / Beep tone. Ciarcia* Steve, col 
6:5 Mayfll p 3 fl 4-392 *** 

Liquid-Crystal displays / Computerize a nome / 
Music, with Lhe Ar- 3 - 8910 . Ciarcia, Steve. Cd 1 
5 :B AugBO p 234-244 *** 

Mail-order TBS-BG& / TRS-SO EPRDFl / 3 ig Irak toy 
/ Logic analyzer board* Ciarcia* Steve, col 
6:10 Octfll p 3 L 6-320 *** 

Mass storage / 10,000,000,0011 bits / Stock market 
/ Conversions, col 2:10 Dct77 p!34-136 
Memory requirements for languages / 

Computer-control led tank / Modems* Ciarcia, 
Steve, col 6:6 Aug 31 pJflfl *** 

Modem mod if Icatign / Ccimmuriicatiofis / BSR Jt —10 / 
Character descension* Ciarcia* Steve* col 
6:3 Marfll p 254*.260 / / 

More characters on the TSS-BO color / Circuit to 
compare frequencies. Ciarcia* Steve* col 6:6 
Junfll p 346 

Percom doubler 7 Wlrat is CP/M? 7 TRS- 8 D Model.II 
and a remote terminal* Ciarcia* Steve* col 
6:12 DecSI p 252 

Program conversion / Linear equations / Moral 
void, col 2:5 May ?7 pI 4 fl-l 50 *** 

Remote keyboard circuit / LED displays / 
Uninterruptible power / 2114 * Ciarcia, Steve, 
col 5:6 JunflO pflE *** 

Robot questions, col Z :4 Apr ?7 p 59 + *+* 

S—100 Bus / BOOB multiplication, col 2;7 Jul?7 
p41 +++ 

Sensing alarms / Biofeedback probes / Remote data 
entry. Ciarcia, Gteve. col 6:2 Feb -81 
pZBD -282 ++* 

Slow memory signals / 30 MHz vs 50 KHz 
oscilloscope / Modem modification . Ciarcia, 
Steve, col 6:7 JulBl p 214 - 21 fl *** 

Switching interfaces / wire wrapping noise / 
TRS-BO Model III expansion. Ciarcia* Steve, 
col 6:31 Nov 81 p 3 & 4-367 *** 

TRS -60 Model III memory upgrade / D/A converters 
/ BSft X- 1 D. Ciarcia, Steve, col 6:12 DecSI 
pZ 52 -Z 56 fc *+ 

TR 5 - 3 D and fTfi screen titles f EPROM programmers 
/ printer interface. Ciarcia, Steve* col 6:7 
Julfll pZlO -214 *« 

TfiS -80 power problems /Mail order computers / 
Modem / Optical fibers. Ciarcia, Steve, col 
6:2 Febfll P 282 - 2 S 6 *** 

TR 5-80 tape loading / Compute lor II and the S-lQQ 
bus* Ciarcia, Steve, col 6:7 Julfli 
pZia-ZZO 

TRS- 8 D voice recognition / Atari game ROMs / 

Voice-response systems. Ciarcia, Steve, col 
Ll 6:11 Novfll p 36 ?-J 6 fl *** 

TTL to drive LEOs? / Refreshing from memory, col 
3:2 Feb 7 fl p 126-127 *** 

TV interface questions, let 2:2 Feb 77 p 3 Z 

*** / / 

Terminal expense f TRS-BO keyboard bounce and 
memory upgrade / COMM-flfl. Ciarcia, Stove* COl 
5 :ID OctflO p 306-311 *'* 

Transistor and IC specifications, col 3:6 
Jun ?8 plD 6 *** 

ASSEMBLER 

Add macro expansion to your microcomputer, part 

1 . Brown. David, art L 3 S; 1 U OctflD 

p! 54 -l /0 *** Assembly Language / Progranuiing 

Instruction 

Add macro expansion to your microcomputer* part 

2 , Brown, David, art 5:11 NdvAU p 361-371 
*** Design / Progrenuring Instruction 

Aids for hand assembling programs. Pfeiffer, 
Erich, art 13 4:5 May 79 p 238-244 ■** 

Assembly L 4 Flgu<ige / Progriimmlng Aids / KlM 
Atari Assembler/Editor. Pel czarski* Mark, sr 
6:7 JulBl pl 74-176 *** Software Review / 
Atari 

Designing the "Tiny Assenpler": defining the 
problem*. Enroerichs* Jack, art L 3 2:4 
Apr ?7 p 60-67 *** Prograuning Instruction / 

6800 

Expanding the Tiny Assembler* Emmerichs, Jack, 
art L3 2:9 $ejp 77 p 44-49 *** 6800 / SWTPE 
/ Programming Instruction 
Implementing the Tiny Assembler. Furtiertchs, 

Jack, art L 3 2:5 May?? pB 4-96 *** fiflQO / 
Bar Codes 

MIKBUG and the TRS-tJD, part 1 : a cross-assembler 
for the Motorola & 8 &D. Labenski* Robert, art 
Ll 6:12 Dec 31 p 229 -Z 50 M 1 X 8 US / THS -80 

Model 1 / 6 BOD 

Microsoft Editor/Assender Plus. Carlson* Keith, 
sr 6:8 Augfll p 398 - 40 D *■* Software Review 
/ THS-SQ Model I 

Misosys Software's DESKMJD: put Radio Shack's 
Editor/Asseirfiler on disk, Hughes, Steve, sr 
6:9 SepSl p! 46 -l 48 *** Software Review / 
Utility Program / TR 5-80 Model I 
NQVAL asseihbler for the flOOfl microprocessor. 
Helmers, Peter* art L 2 1:2 Oct ?5 p 64-&7 

*** mOU /Data General 
Heluc a 11 ng assemb 1 ers and linking 1 oade rs. 
flixchardt, OLtmar, col L 3 5:9 SepflO 
pi 94-202 *** Programming Instruction 

Simplify your hovnemade assembler. Jewell* 
Gregory, art 13 1:9 May 76 p 74-?9 *** 

Prograinning Instruction / Assembly Language 
lo err is human (automated correction). 

McGregor, Roger, art 5:3 MarSO p 23 G-E 3 l 
*** Assembly Language 
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★ SPECIALS 
COUPON 


Bring this COUPON into ore of our stores 
or mail to our Mail Order address shown 
below to receive the SPECIAL PRICES 
listed on this page. 

Offer EXPIRES on January 31, 1981 


STATE 


BUHiram 


iZ-80 
STARTER KIT 


A COMPLETE MICRO¬ 
COMPUTER ON A BOARD 

ftuflufir $401.00 

• SPECIAL with COUPON * 

$366.00 

• Memory EumLii and Chang® 

• Part Eremin# and 

• Z-80 CPU Register ■ net Change 

• 2K Byt* ZSU Cj Mem nor m SOM 

• 1* Byto a or RAM iMChindable la 2Kf 

• 4 Clunrv#l HiHdwAr« Coun cer/T^H 
4 Two Br-DiractiOhal S-'BiI I/O Parti 

• Up Id 5 Progr^mm g bl» 0f*»Npwntl 
m Swllcli Sol=i=lihli PR0M gr Mnm- 

tar fiestan 

a Vectored Imtrrupu provided by 
Z-90 CTC and Z-80-P1Q 


ATLANTA 

3330 Piedmont Rd. N.E. 
Atlanta. GA 30305 

(404| 261 7100 


CULVER CITY 

11080 Jefferson Blvd. 
Culver CHy, CA 90230 

12131 390-3595 


HOUSTON 

2649 Richmond 
Houston. TX 77098 

f713] 529-3489 


PORTLAND 

1125 N.E. 82nd Ave 
Portland. OR 97220 

(503] 257-9464 


SANTA ANA 

1300 E. Edinger Ave. 
Santa Ana, CA 92705 

(7141 547-8424 


SUNNYVALE 

1054 E. El CamJno Real 
Sunnyvale. CA 94067 

{406| 243-4121 


TUCSON 

4518 E Broadway 
Tucson, AZ B5711 

1602} 881-2346 


EPRDM *Z!£? $ 6.50 

_ * SPECIAL $ 3 - 8 Q WITH CPU PPM * 


VISIT A STORE IIEflH YOU TOP At - Hit stock > larjg sdetlten pi Technical looks. Plants Cemppdenls. lalegntid ElmUfr Test Eipnil anil Elerirmit Supplies 


MINIATURE DOT MATRIX 
PRINTER 

MODEL 
DP-822 


The Unique New Printer That Gives 
You All These Exciting Features* 

• Low Cost • Use* standard 2W* adding 

• Disposable printing head machine tape 

• Simple interfile' or carbt > nl «* P a P er 

• Handles any type font * 21 -column printing at 25 

• Needs only one 12-uoft DC ^ nea t?er secon 4 

power supply 8 Easy to Install and maintain 

Model DP-322 $70.00 

Dot Matrix Printer Control/D rive Card 

Mode! DP-82Z-08B $125.00 


EPROM Erasing Lamps 

• ERASES 4 CHIPS IN LESS THAN 2 D MINUTES 
• SIMPLE TD USE • SAFETY INTERLOCK 

• erases mi. am non, *tc 

UVS-tl E 565-DO 


SORCERER 


WITH coupon * 


— SpeaKs Your Language 

FEJHW3: an ■ u MM . Bf WM DuJ Han A l-Tl 30 
Lns rf 94 Chwattm ■ 64 Urinal frewm <n| M Upr dffcv# 
UwKhii-412 k 240 GurIk nudum - Efttfari CannKtkw 
v 3-100 Biu - Sold rt PMtU I.'Q 
Orir P-1 No. DP1QQ3-2 32K SI^ DD 
* SUPER SPECIAL 9896 Ofl WITH COUPON A 


MICROPROCESSOR CONTROLLED EPROM PROBRAMMER 


PROGRAMS - TESTS - COPIES - VERIFIES 

□ 2716 □ 2516 

□ 2732 □ 2732A 


The K257B EPROM Programmer is g microprocessor bosfld Stand- 
alone unit complete wrt.fi power supply, housing end teat socket. The 
unit comes standard with 1BKbil RAM (2K byte], end is expandable to 
32Kbit HR byiftf. It has a crystal controlled clack and requires no 
personality monKiiM. 

CONTROLS 

* 24 Key pad includes hexadecimal keyboard and function keys. 

* 12 address LED * 

* 4 function LED's |error, program, OK and eize). 

■ 2 hexadecimal displays. 

FUNCTIONS 

* Blank Test. BJanli Error. Verify Test. Vsrtfy Ertor and R«tt 

* Program wdh automatic blank and verify Lest, 

■ Input or modify data m ufl*r RAM si any desired address. 


* Load RAM function to fill the RAM area wim (tela from t 

preprogrammed PROM to perform e copy. 

* Parallel load capability from g DMA controlled RAM field, 

* Size s el action |1 BK/32KJ with single push-button. 

« OK indication for succesfull executed function* 

* ERROR indication with error codes on display. 

* Illegal address access error, 

* Increment function which stores the mpuL data vra hex keyboard 

and jumps (o the n<mt address in user RAM, 

Model No Regular $6*9,95 

K2578 SPECIAL with COUPON $595.95 


Power Supplies from ADTECH POWER 


Model Vdc Ampt 

APS 6-3 6 3.0 

APS 12-1, 6 12 t.B 

APS 15-1 6 16 1.3 

APS 24-1 24 t .O 

i-t id wp is va 

942 53 940 65 933,56 


Model Vdc Amps 

APS 6-6 S 6 0 

APS 12-4 12 3.0 

APS 16 3 16 3.0 

APB 24-2.2 24 2.2 

T -e 19 up 15 UD 

SM.9Q 964.00 961.10 


Introducing 
the full 
featured, 
expandable 
color 

computer! 


HEG $299.95 

★ SPECIAL W/COUPON* 

$275.00 


VIC- 


Bi 

ASF 5V4" FLOPPY DISK 

P/N 

DESCRIPTION 

RS £5 

SPECIAL wrth COUPON 

$ 42 $$ 

54257 

6 W" FLOPPY DISK 

$ 4.10 

10 for $ 33.90 

100 lor $ 214 00 

6425 S 






Z-80 SERIES MICROPROCESSOR ID s 


26 MHi 

z-bocpu >7 10 1 

2-BfrCTC S.BO 

7-fW> PI 0 6 90 I 


Z-SO-DART $14.JO 

Z-aOS 10,15 20,to 

z-BO-sioya 

Z80-DMA 2 ISO 


40 MHi 

Z^BOA-CPU 18,06 I 
Z SOA CTC 6.35 
Z-BOA-PlO 6.36 | 


Z-BOA-DAHT J15.S0 
2-SOA-S1LVD 21.1$ 
Z-BOA’SIWB 15.70 
Z-SO A- DMA 22.70 


* SPECIAL 20% DISCOUNT WITH COUPON * 


74C195N S 1.01 
74C2CON 12.06 
74C221N 2. TO 
74C240N 246 

74C2MH 2.28 
74C373ISI 7.67 

74C374N 2.87 

74C901N -71 

74C902W 71 

74CM3N .71 
74C904N 71 

74CB05N 1 1 40 

74C60flri 21 
74C9Q7N .71 

74C9QBN I 46 
74C60&N 2.64 

74C910N 12 05 

740*1 IN 1100 
T4C912N 11 00 

74C914N 216 


74C915N S 1 71 
74CS17N 11.00 

74C918N 164 

74C&22N 5.65 

74C&23tJ 5.75 

74C92&N 7 46 

7AC&26H 7 46 

740 927N 7.46 

74C&28N 7 45 

74C932N 2.22 

74C941N 2.28 

74C 939N 7.80 

BOC95W .79 

0OC96ri 79 

BOCB7N 7B 

80C98N .79 

B2C19N 5 57 
63C29M 206 

MC 30 N 295 


5239.00 
229 00 

32900 

359,00 

329.00 

399.00 

3 * 0.00 

449.00 
42.00 
K-W 
60 00 
79 00 
119.00 
149 00 
16.00 
95.90 
76.00 
159 00 
96.00 


FEATURES 

4 Z-60 CPU with 158 inslrectiona 
■ On-Board Keyboard and Display 

* On-Board PflOM Programmer tor 
PAG MS |27l6. 2769, TI2&I8I 

• Kart us City StandanJ Casulte Nr. 

• Simple Key ConinjMed Audio Cai- 
aelte Lead and Dump 

• Expansion Provision lor Maunung 
TWO 5-tQD Connector 

* Wire Wrap Area for Custom Circuitry 

* Single Step through HAM or PF10M 


MEMORIES 

2102-1 
2I14L-2 
211 4-3 
2114-2 

411 6 
2708 
2716 
2732 



1-9 

10 up 

{800 ns) 

£2.00 

£1.80 

{200 03) 

3.50 

2J5 

|330 nsj 

3.40 

2J0 

{200 nsi 

3.50 

2.95 

{200 ns| 

300 

2.20 


3.50 

3.30 

(5v) 

— 

4.80 

{350 rrs) 

13 00 

11,00 


100 up 
$1-10 
2 60 
2.50 
2 JO 


74C SERIES CMOS 


74COON S 38 
74CC2N .39 
74C04N ,38 

74C0BN IS 
74C10N. 38 

74C14N .79 

74C20N .36 

74C30N .35 

74C32N .36 

74C42N 1 AS 

74C46N 2.13 
74C73N 90 

74C74N .87 

74C78N 60 

74C53N 2TO 

74C66N 200 

74C&0AI 99 

74C&9+J 7.B0 


74C90N 51,32 

74C93N IJ2 
74C95N 1.01 

74C107N l.SB 
74C1B0N 5.67 
74GI61H 3.80 

74C154N 5.67 
74C157N 3.40 

74C16DN 1.71 
74C151N 1.71 

74C162N 1.71 

74C183H 171 
74C1B4N 1.61 

74C165N 1.61 
74C173N 1-50 
74C174N 1.20 
74C192N 1,71 

74CT93N 1.71 


Syncrluk 

Systems 

SYM-1 

with COUPON 
$208.00 


★ MICROPROCESSOR CRYSTALS ★ 


it SPECIAL 20% DISCOUNT WITH COUPON * 


SYM AND KTM PRODUCTS 

SYM-1 Sngfe Road Cmiimm w<ti SO 

5M1 00 dFM Vctma it 5>M-1 wiltunl 

Hew ■In/ 

5VM-1/55 STM-1 S 
SYM-1 /63 STM -1 SflijJi ham I LiHTTpLljr e4h BB09 Prom m t f«p 
KTM-7 <0 Cthw kriteari Tmniw MndiN ta CRT.'TV 

ltTM-2/Bfl HD ed™, liime, nl HTH-J Sp-.-l w/Cpvppn S3- 

KIM-3 *fl Lrilim E'pmdnJ KIM Wflh Pm™ Sepjfr erd Cu* Hepun 

ari CRT Mmae 

KTM-37BO SO Cahtnn Mrw nl OTK-J Sgaalef w/Cc^rpurv 83! 

t-1 IK Birtei Slite RAM IU 

SflM-3 3K Bum SiMt HAM Si 

PEX-1 STM PVrt E*ptn.wi P4 CqmKtui U 

CAS-1 4u4a Cnurv Honk etm 1v Lomkr ad Tee LmtnH 

MOD-60 Ad** Bawl Ip SW-t eek MHO Pwamr rw 

M&D-6S Adorer BhH In 5TM-I with BWB hon. F«. 

MON-1.1 H*rcri IK 8*u SDFfflMON STM Mwlv 
8AS-T DK Son Phq-m ROM] \m SYM -1 

EPS-1 SVM bayiMlK Phi hngiae « zn& tJ-ROM 

flAE-1 Unidnil Aion*lu.’Id£r RDM SK 11 Clw Vmoi| 

RAE-1 a H«dhTi A.Heaki -idMi flOM-SR fl Ow 1taw| 

MBC SINGLE BOARD COMPUTERS 

M6C01A2 SKrtid Sdtnt 5K Mmma!i™ Per MrinnO MMH1A2 
M8C01A2-1 M BCD IP? w* b 
MBC01O-66 
MBC01D-9S 

M.BCC120-65 ZtC B5QQ 5enn CPU with Cn^tau Udn Cipihirt, 
MBC02O-68 SBC BMO Saw CPU vent. CnpMi Mh Lap*.. 


2.00 

3.T0 

4,80 

9.90 


6500 SERIES MICROPROCESSOR IC s 


A = 

= (2 MHz) 

II 

00 

{3 MHz) 

c 

= {4MHzJ 

P6&D2 ' 

S 9.S3 

P8506A J9.82 

P052OA 

13.74 

P66 3O-0OS 1 > 5.04 

P6S02A 

9.66 

P6B0? 

B.09 

paaari 

340 

P853Z 

10.37 

PBW2B 

15.03 

P8507A 

8.82 

P6SB20 

3.74 

P6632A 

11.37 

P6S02C 

21.00 

PB612 

B.SZ 

P0521 

4-90 

P6545-1 

1 7 .ST 

P55C3 

B.09 

P8S12A 

968 

P6G21A 

5.34 

06545A-1 

2244 

P66tMA 

3.32 

P6613 

8.09 

PBS 21 

4.90 

P8551 

10.71 

P6504 

0.09 

P5&13A 

882 

P6&B21 

6.34 

P6651A 

11.70 

PB&&4A 

3.82 

P6614 

8.09 

Pflsaa 

3-40 

P6591 

40.00 

P6505 

6.09 

P 8514 A 

382 

P6622A 

11224 

Pi 731-02 

4D.00 

PS606A 

8.32 

P6515 

8.09 

P85 30-004 

15 04 

PI 733-02 

40.00 

P6506 

6,09 

PS620 

3.40 






# SPECIAL 20% DISCOUNT WITH COUPON + 


P.0. BOX 2200V. CULVER CITY, CA 00230 

MAIL ORDER 


PHONE ORDERS: (213) &41-4064 


Mlftmun Outer SI 0.00. Add 12.00 to cover postage and hafidiing. 
Master Chatge anJ VISA welcomed. Ptea$e inciLude your charge card 
number, interbank number and expiration date Some items are subject 
to prior sate. Not responsible tar typos. Stone pricing may vary from Mall 
Order pricing. We reserve trie right to substitute manufacturer 


Circle 23 on Enquiry card. 
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ASSEMBLER (CONTINUED) 

Toward a structured 6309 as&sntoly language, part 
2: . .* assertsler. walker* Gregory, art U 
6:12 DecSl ol9S-223 *** 6309 / Programing 

Instruction / Structured Programming 
Write your own assembler*, fylstra, Dan. art 
L3 1:1 5ep75 p50-5fl *'■ Programing 

Instruction 

ZSO op codes for an 8030 asserts lor*. Powers, 

Hi 1 Ham. art 5:6 Jun3G p64-84 * T * 2-80 / 

BQSO / Programming Instruction 
ASSEMBLE LANGUAGE 

3030 microprocessor op code table. Haker, 

Robert, art 1:6 Feb76 p84 *** 3080 / 

Programming Instruction 

Add macro expansion to your microcomputer, part 
1. Brown, ;:i<lv id. art 1.3 5:10 OctHO 

pl54-L7G *** Assembler / Programming 
Instruction 

Aids for band assembling program*.. Pfeiffer, 
Erich* art L3 4:5 riay/9 P233-244 *** 

Programming Aids / KIM / Assembler 
Assert]ling programs by hand* Helmers, Cart. art 
13 1:7 Mar76 p52-6l *** Programing 

Instruction f 6800 

BASIC to assembly language linkage, Fitzgerald. 
Pat. col U 3:7 Jul7S pllZ-114 *** 
Programming Instruction / BASIC / PDP-11 
Design an on line debugger, Wier/Brown. art 
1:S Apr7fi p£6-62 *** Debugging / 

Programming Instruction 

Hand assert?ling M6800 relative addresses. Boaz, 
P#y. art 3:4 Apr73 p46 *** Programming 

Instruction / 6800 

Introduction to code tightening / Mining the skip 
chain for extra bytes... Gass. Geoffrey, col 
L3 5:2 FebBO pi46-143 »** Program 

■Cctiriization / 6600 

MICRO'S: using BASIC to iearn assembly language. 
Pickett, Robert, art Ll 5:7 Jul3Q p236-24B 
*** Programing Instruction / Simulation 
Maintaining a single exit point. Inselberg, 
Armond. col 13 5:5 MaySO pl54 •** 
Programming Instruction 

Quiz on exdusive-QR- Lai, Ednund, col 5:10 
0ct80 p278-279 *** Programming Instruction 

5C/MP instruction set sumsary. Burton. Walter, 
col 6:1 JanSl p9Q *** 5C/MP / Programming 
instruction 

ShouId the DO loop become an assembly-language 
construct?. Williams, Glenn, art 6:10 OctSI 
p413-418 *** Microprocessor / Programming 
Design 

Simplify your homemade assembler. Jewell, 

Gregory, art t3 1:9 May/6 p74-79 *** 
Assembler / Prograrrming Instruct inn 
Some notes on modular assembly progranmmg. 

Lewis, James, art L3 4:12 (]&c?9 p222-226 
*** Programming Instruction / Bound Effects / 
TR5-8Q Model [ 

Strike a MATCH (matching up penpals)*. Hansford, 
Phillip, art L3 1:10 Jun76 p48-51 *** 

Programming Instruct Son / AHair 
Subroutine parameters. Maurer, W.0, art 4:7 
Jul79 p2Z6-230 *** Programing Instruction 
To err is human (automated correction). 

McGregor, Roger, art 5:3 Mar80 p230-231 
*** Assembler 

Toward a Structured 6809 assembly language, part 

1: an introduction_ Walker, Gregory, art 

LJ 6: LL rtovBl p370-332 *** 6309 / 

Programming Instruction / Structured Prugrrunning 
Twenty-four ways to write a lMp: Dr. Maurer 
takes you through a loop. Maurer, tf.D. art 
Ll 4:12 Dec?9 p24l-Z46 *** Pragramtiing 

Instruction / BASIC 
ASSOCIATIONS 

Join the club (convuter associations and 
societies). Helpers, Carl, col 1:6 Feb76 
p4-3* *** Clubs 

Reactions to previous comments (a computer 
language development society) * Janes, Leigh, 
col 3:2 Feb?8 pl&9 *** Languages 
ASTRONOMY 

Apple analog-to-digital conversion in 2? 
microseconds. Seeds/Lev ison* art L3 6:ID 
Octal p458-461 *** Analog/Digital Circuit / 

Apple II / Hardware Construction 
Computer-controlled viewing of the 198Q eclipse. 
Helmers, Carl, col L6 5:5 MayflO pB* *** 
Control / Photography / Apple II 
Computers and eclipses. He liners, Carl, col 4:7 
Du 179 pfl-14 *** Science / Control / 
Photography 

Constellation I: an astronomy program, Berenbon, 
Howard* col Ll 6:3 MarBl p!33-335 *** 

Education / THS-8Q todel I / 5HTPC 
Hunting the computerized eel ipse- Helmers, Carl, 
col L6 5:3 MarSQ p6-l2+ *** Control / 

Photography / Apple II 

Simulated view of the galaxy. Dahmke, Mark, art 
L4 4;4 Apr?9 p66-8Q *** Simulation / 

Science 

What time does the sun rise and set?. Barkstrom, 
Bruce, art Ll 6:7 OulBl p94-114 *** 

Energy 

ATARI 

Atari Assertler/Editor. Pelc»rsfct. Mark, sr 
6:7 JulSl pL74-176 *« Software Review / 

Assentler 

Atari tutorial, part 1: the display list. 

Crawford, Chris, art 6:9 SepSL pZB4-30Q 
*** Design / Video Display / Graphics 
Atari tutorial, part 2: graphics indirection, 
Crawford. Chris, art Ll 6:10 OctBl p7D-64 
*** Graphics / Color Graphics / Programing 
Instruction 


ATAR] (CONTINUED) 

Atari tutorial, part 3: player-nnssile graphics. 
Crawford, Chris- art Ll 6:11 Nov31 
p312-33H *** Graphics / Programming 

Instruction 

Atari tutorial, part 4: display-list interrupts. 
Crawford, Chris, art Ll 6:12 DecSl 
pl66-106 *** Programming Instruction / 

Graphics / Video Display 
Atari’s Telei ink l. Flint, Glen, sr 6:13 
Octal pfl6-90 *** Software Review / Utility 

Program / Terminal 

Electromagnetic interference, Ciartia, Steve, 
col 6:1 JanSl p4&-68 *** Radio-frequency 
Interference / TR5.BG Model I / Apple 11 
Introduction to Atari graphics. Crawford/Winner, 
art Ll 6:1 Jan&) plB-32 *** Graphics / 
Color Graphics 

RAKCRAMi memory module for the Atari. P&lczarski* 
Mark, hr 6:6 Junfll p24-2£ *** Hardware 

Review / Memory 

Star Raiders* Williams. Gregg* sr 6:5 MaySl 
plQ6-lQ9 *■"* Software Review / Games / Arcade 
ATHLETICS 

Golf handicapping, Haller, George, art L3 1:5 
Jan76 p4b-47 *** SCELB1 / D008 

NatioTiiil micro pastime. Roehrig, Joseph, art ll 
4:il rtov79 pll3-136 *** Siisilation / 
Statistics / North Star 
AUDIO PROCESSING 

Apple audio processing. Cross, Mark* art L3 
5:4 AprB0 p212-218 *** Voice Synthesis / 

Hardware Construction / Apple II 
Audio processing with a microprocessor* Cl'Haver, 
Tom, art L3 3:6 Jun7B piG6-173 *** 

Digital Audio / Sound Effects 7 6502 
Faster audio processing with a microprocessor*. 
Dally, william, art U 4;12 Dec79 p54-76 
*** Digital Audio / Design / Sound Effects 

automobile 

Analyze your car's gas economy with your 
computer. Bauemsehub, John, art Ll 2; 10 
Oct77 pl66-l6? *** SWTFC / Energy 

Gasuse (program to keep track of automobile 
expenses). Firth, M(ke. col Ll 5:2 FebSO 
pfl2-B4 *** Energy 

Kalman mileage predictor-monitor. Lobdill, 

Jerry, art L2 6;7 JulBl p230-243 *** 

Energy / Calculator / fkthematics 
Simulation of motion, part 2: an autoi&obile 
suspension. Smith, Stephen, art Li 2:12 

Oec77 pll2-116 *** Simulation / Mathematics 

/ Science 
BAR CODES 

Another PAPEftEYTES test. tt)l 2:3 Mar77 
pi30-135 *** PAPERBYTES 

AnO'ther format / Har codes and other topics, col 
2:7 Du177 pl2fl *** PAFERBYTES 

Sgr cudds, revisited,.., Helmers, Carl, col 
5:4 Apr80 p6-10 *** Bibliography / Interface 

Build a bar-code scanner inexpensively. Bennett, 
Bradley, art 6:11 Nov81 p6£-7£ *** 

Hardware Construction 
Comparison of bar code encoding schemes* 

Moseley, Robin. Cdl 4:4 Apr79 p5Q-52 *** 

Qr Welles' economy floppy disk drivers: machine 
readable object code. Welles, Kenneth, art 
L2 2:7 Jul77 pi 56-lb/ *** Floppy Disk 

Drive / Programming Instruction 
Generating bar code in tbe Hewlett-Packard 
format** McNeal* Thomas, art Ll 6:1 JanSl 
pl43-17D *** Hewlett-Packard / Calculator / 

Conversions 

HP-41C: 4 literate calculator?* Hayes, Brian, 
hr 6:1 JanBl pll8-L3fi *** Hardware Review 

/ Calculator 

Implementing the Tiny Assentoler* Emmerichs, 

Jack, art L3 2:5 May77 p84-96 *** 

Assembler 7 6300 

Low cost light wand amplifier*. Moseley, Robin, 
art 3:5 May7fl p92-95 *** Hardware 

Construction / Light Wand 
Micro-Scan Corp bar code scanner. Meritowitz, 
Frederick, hr 3:10 Qtt78 pl&&-167 *** 

Hardware Review 

Hovel bar code reader. Farnell/Seeds, art 3:10 
Oct7fl pl&2-l65 *** PAPERBYTES / Design 

PAPERBTTE bar codes with Integral Data Systems 
printers. Louis, G. col L6 6:5 MaySl 
p223-232 *** Printer / PAPERATIES / 

WEREYTE5 forum (Reader's tests / Backlighted 
scanning / Criticism), col 2:4 Apr?7 pl62 
*** PAPERBYTES 

FAPERBYTES forum (multiple sync characters / 
machine readable Braille), col 2:3 Mar7? 
pi3+ *** PAPERBTTE5 

Proposal for a kitchen inventory system, or don't 

byte the wand that- Shufoni, Richard, col 

3:12 Dec73 pLS4-lB5 *** Inventory / Home / 
Light tfand 

Saigoles of machine readable printed software* 
Bflnks/Sanderson* art 1:16 Dec?6 pL2-17 
Information Storage / Standards / PAPERBTTE5 
Signal processing for optical bar code scanning, 
Merkowitz, Frederick* art 1:16 Dec76 p77-D4 
k ** Fiber-optics / Hardware ionstruction 
Software for reading bar codes. Regh, Keith* 
art 1:16 Dec76 plB-20 *** Prograrmning 
Instruction 

DPC bar codes with the Centronics 737* Anderson, 
John, col Ll 6:5 Mayfll p22fl+ *** Printer 
/ TR5-8Q Model 1 

BASIC 

AmenuJed BASIC (possible changes to BASIC). Bass, 
Robert, col 4:4 Apr?9 p238-239 *** 

Languages 

BASIC cross-reference table generator- 
Engiander/Englander* col Ll 4:4 Apr?9 
pi90-192 *** Utility Program / 1MSA1 


BASIC (CONTINUED) 

BASIC sorts. Fiitet, Rene, col Ll 3:4 Apr78 
pl4H *** Sorting / SUTPC 
BASIC text editor, fluckdeschel, Fred, art Ll 
4:6 Jun?D pl56-l&4 *** Text Editor / North 

Star / IMSA t 

Come from...cont inued (tomneTits on improving the 
BASIC language;. Clark, R. Lawrence, col 4:9 
3ep79 pl&4 *** Languages 
Data abstractions and program correctness (BASIC 
vs. Pascal). McCoy, Earl, col '_6 4:9 5ep?9 

pi6o-171 *** Languages / Pasca’ 

Data line (converts object code to BASIC data 
statements). Hunt, Daniel, col Ll 6;3 
Mar-81 p216-722 “* Conversions / Utility 

Program / SOL 

Is Pascal the next BASIC?. Helmers, Carl, tol 
2:li J Dec?7 p6-8+ *“ Pascal / Languages 

Measuring program size. Dobrowolskl, 5tefar,. 

Col 3:2 Feb7a pl&7 4 *' Memory 
Pascal versus BASIC: round 2 includes FORTRAN. 
Andrews, Lawrence, ecl L4 4:4 Apr79 p239 
**■ Languages / Pascal / FORTRAN 
Testing ■nemory in BASIC. Roams, Russell* art 
Ll 3:tG Dct73 p5d-60 *** Mempry / Test 

What this country needs is a good 8-oit nigh 
level language. Helmers, Carl, col 1:4 
Dec75 p5-iO *** Languages / PL/H 

APPLE 11 

Dnlimited precision division* Raskin, diet* art 
Ll 4:2 Feb79 pI54-156 *** Matnematics / 

Progratimlng Instruction / Apple II 

GAMES 

BASIC, computer languages, and counter 
adventures, Pournelle, Jerry, col 5:12 
DecSD p222-23B *** Languages / Gaines / 

Software Review 

Pascal versus BASIC: art exercise. Schwartf, 
Allan- art 16 3:0 Aug 7fl pL63-176 “* 

Pascal / Gaines / Languages 
TtC-TiC-Toe in SASIC*. Stoddard, Mike, col ll 
3:12 Dec?B pi 74-175 *** Games / Strategy 

MATHEMATICS 

BASIC factorials- Miller, Alan* cal U 4:6 
Jun7& p£0& *** Mathematics 
Cdn^lex number subroutines, Harlow, WHlUm. 

COl Ll 5; 11 Npv 80 pUG-118 *«* 

Mathematlet / Utility Program 
Dynamic simulation in BASIC. Houng, 5*J* cot 
Ll 6:10 DctSl p394*jgg *** Simulation/ 
Mathematics 

Elements of statistical computation. Forsythe, 
Alan, art Ll 4:1 Jan?g plS2-L&4 *** 
Statistics / Programming Instruction / 
Mathematics 

Symbolic math using BASIC. Stoutemyer, David, 
art Ll 5:10 Gct30 p232-246 *** 

Mathematics 

Dnlimited precision division, Raskin, Jef. art 
Ll 4:2 Feb79 pl54-15& *** Mathematics / 
Programming Instruction / ftpple II 

PROGRAMMING INSTRUCTION 

BASIC bit twiddling. Owens, Ralph* col U 4 : 7 
Jut79 pl92 *** Programming Instruction 
BASIC formatted output (PRINT USENG subroutines). 
Hech, William, art Ll 5:2 FebSQ pl76-!Bfi 
*** Utility Program / Programming Instruction 
BASIC to assembly language linkage. Fitzgerald, 
Pat. col L3 3:7 Ju!78 pU2-114 *** 

Programing Instruction / Assembly Language / 
PDP-11 

BAStCally BASIC tan informal Introduction to 
BASIC). Baker, Robert, art Ll 2:7 Jo 177 
p96-ll5 *** Programming Instruction / 
Languages 

Bug in BASIC. Maurer, W*D. col Ll 6:1 JanSl 
plBB-196 "** Te&t / Programhifig Instruction 
Change your GQTQs Lp FOR...NLKT loops, Carew* 
David, col Ll 6:J Jan&L p334 *** 

P r ugrammlng t n^ true tion 
Changing a BASIC FOR...NEXT loop into a 
REPEAT*. .UNTIL loop- Maiorana, Jaines. col Ll 
6:5 SepBl pi62 *** Prograirming Instruction 

Cnra^uteri/ed mailing list. Doyle, Thomas* art 
Ll 4:1 Jan?9 p84-&5 *** Mail List / 

Programming Instruction 
Day of the week and elasped time program^. 

Agacj, W.B. col Ll 4,9 5ep?9 pl26-129 *** 

Calendar / Progrsraning Instruction 
Elements of statistical computation. Forsythe, 
Alan, art Li 4:1 Jan79 p!32-UW *+* 

Statistics / Programming Instruction / 
Mathematics 

Faster BASIC for the Ohio Scientific* Sauter, 
John, col Ll 5:5 MayHl p236-242 *** 

Progr aiming Instruction / OS I / 6502 
Files on parade, part 2: using files* KTeirv, 

Mark., art Ll 4:3 Mar 79 p32-4I *** 

Information Storage / Programing Instruction / 
Data Structures 

Good cents {formatting dollars and cents without 
PRINT USING). Childress, James, let Ll 6:2 
FebBl pL50 “* Programming Instruction 
Imp 1 emeuting dynamic data structures with BASIC 
filet* Carter, Fed* art Ll 5:2 FebSQ 
P&2-1D2 *** information Storage / Data 

Structures / Programming Instruction 
Similarity comparator for strings* 0’Haver, T*C* 
col Ll 4 ;tj Sep? 9 p5B“60 *** Prograwring 

Instruction / OSI 

5ome words about program structure. Hearn, 
Albert, art Ll 3;9 S&p73 p68-76 *** 
ProgranHiIng Instruction / Structured 
Programming 
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QUALITY DISK SOFTWARE 

BACKED BY ON-GOING APPLICATIONS SUPPORT 


APPLE II ® TRS»80 <J> 


HOME FINANCE PAK I: Entire Series $49.95 ®© 

CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 

MANAGEMENT SYSTEM no! only keeps complete records, it also gives you 
the analysis and control toots you need to actively manage your account. 
The system provides routines for BUDGETING INCOME AND EXPENSE. AUTO* 
MATIC CHECK SEAHCH. and BANK STATEMENT RECONCILING. CRT or printer 
reports are produced tor ACTUAL EXPENSE vs BUDGET. CHECK SEARCH 
DISPLAY RECONCILIATION ftEPDHT and CHECK HEGISTER DISPLAY by month 
Check entry is prompted by user-defined menus of standard purposes and 
recipient codes, speeding data entry and reducing disk storage and 
retrieval time Six fields of data are stored for each check: amount, check 
no,, date, purpose, recipient and TAX DEDUCTIBLE REMINDER. CHECK SEAHCH 
routines allow searching on any of these data fields. Up to lOOchecks/mo. 
storage _*.....£39,95 

SAVINGS: Account management system tor up to 20 separate Savings 
accounts. Organizes, files and displays deposits, withdrawals and interest 
earned for each account. ................. . ., $14.95 

CREDIT CARD: Gel Control of your creditcards with this program. Organizes, 
stores and displays purchases, payments and service charges for up to 20 
separate cards or bank loans. ..... ........... $14.95 

UNIVERSAL COMPUTING MACHINE: $49.95 ® 

A user programmable computing system structured around a 50 row x 50 
column table. User defines row and column names and equations forming a 
unique computing machine. Table elements can be multiplied, divided, 
subtracted or added to any other element. Hundreds of unique computing 
machines can be defined, used, stored, and recalled, for later use. Excellent 
for sales forecasts, budgets, inventory lists, income statements, production 
planning project cost estimates-in short for any planning, analysis or 
reporting problem that can by solved with a table 

COLOR CALENDAR: $29.95® 

Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays, appointments, business meetings or a regular office schedule, 
this program is the perfect way to schedule your activities. 

The calendar display is a beautiful Hl-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color, Using the 
daily schedule, you can review any day of the month and schedule an event 
or activity in any one of 20 lime slots from B:0O A M to 5:30 P M 

BUSINESS SOFTWARE: Entire Series $159.95 ® ® 

MICRDACCOUNTANT: The ideal accounting system for small businesses 
Based on classic T-accounts and double-entry booking, this efficient 
program provides a journal for recording posting and reviewing up to 1.000 
transactions per month to any one ot 300 accounts. The program produces 
CRT and printer reports covering: 

TRANSACTION JOURNAL BALANCE SHEET 

ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 

Includes a short primer on Financial Accounting, {48K> .,, $4995 

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze, 
Plan and Estimate. The program was created using our Universal Computing 
Machine and it is programmed to provide the following planning and 
forecasting tools. 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFORMA PRDFIT & LOSS SOURCE AND USE OF FUNDS 
PROFORMA BALANCE SHEET JOB COST ESTIMATOR 

REAL ESTATE INVESTMENT INVENTORY ANALYSIS 

Price, including a copy of the Universal Computing Machine ,,.. 589,95 

BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetable items and up to 400 
checks per month. Includes bank statement reconciling and automatic 
check search (4BKJ ... *... $49.95 

ELECTRONICS SERIES VOL I & II: Entire Series $259.95 

LOGIC SIMULATOR: SAVE TIME AND MONEY- Simulate your digital logic 
circuits before you build them. CMOS, TTL, or whatever, if It's digital togic. 
this program can handle it, The program is an interactive, menu driven, 
full-fledged logic simulator capable of simulating the bit-time response of a 
logic network to user-specified input patterns, tt will handle up to 1000 
gates, including NANOS. NOBS, INVERTERS. FLIP-FLOPS, SHIFT REGISTERS. 
COUNTERS and user-defined MACROS, up to 4D user-defined random, or 
binary input patterns. Accepts network descriptions from keyboard or from 
LOGIC DESIGNER tor simulation ....$159.95 (A) (j) 


LOGIC DESIGNER: interactive HI RES graphics program for designing digital 
logic systems. Draw directly on the screen up to 10 different gate types, 
including NAND. NOR. INVERTER. EX-DEL T-FLflP. JK-FLOP. fl-FLOP, HS-FLOP, 4 HIT 
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using line 
graphicscommands Network descriptions for LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn. $159.95 (J) 

MANUAL ANO DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both program (s)__ ...,. $29 95 (£)(j) 

ELECTRONIC SERIES VOL III & IV: Entire Series $259.95 

CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you build the mi With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTOHS. CAPACITORS, INDUCTORS. TRANSISTORS. 
DIODES. VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to in puts such as PULSES. SINUSOIDS. SAWTOOTHS. etc allfuliy programmable 
The output is displayed as an DSC ILLD SCOPE-STYLE PLOT of the selected 
waveforms (Apple only) or as a printed table of voltage vs time. Handles up to 
200 notes and up to 20 sources Requires 48 RAM.$159,95 (£) (j) 

CIRCUIT DESIGNEB: Ioteractive H l-R E S graphics program for designing electronic 
circuits. Draw directly on the screen up to 10 different component types, 
including those referenced above. Components interconnect list for CIRCUIT 
SIMULATOR generated automatically. Requires.. .,., $159.95 

MATHEMATICS SERIES: Entire Series $49.95 

STATISTICAL ANALYSIS I: This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
the frequency distribution of user-supplied data sets. Printer, Disk. I/O 
routines .........$19.95 

NUMERICAL ANALYSIS: Hl-RES 2-Dimensional plot of any function. Automatic 
scaling. At your option, the program will plot the function, plot the 
INTEGRAL plot the DERIVATIVE, determine the ROOTS, MAXIMA, MINIMA, 
INTEGRAL VALUE .....$19,95 

MATRIX: A general purpose, menu driven program for determining the 
INVERSE and DETERMINANT ol any matrix, as well as the SOLUTION to any set 

of SIMULTANEOUS LINEAR EQUATIONS, ..$19 95 

3-D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 

by creating Hl-RES PLOTS of 3-dimensionai surfaces from any 3-variable 
equation Disk save and recall routines for plots. Menu driven to vary 
surface parameters. Hidden line or transparent plotting.$19 95 

ACTION ADVENTURE GAMES: Entire Series S29.95 ® 

RED BARON: Can you outfly the RED BARON? This fast action game simulates 
a machine-gun DOGFIGHT between your WORLD WAR I BI PLANE and the 
baron's. You can LOOP. DIVE, BANK or CLIMB-and so can the BARON. In Hl-RES 
graphics plus sound. ....$14.95 

BATTLE OF MIDWAY: You are in command of the U.S,S, HORNETS' DIVE- 

BOMBER squadron. Your targets are the Aircraft carriers. Akagi. Soryu and 
Kaga. You must fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI RES graphics plus sound ..$14.95 

SUB ATTACK: It’s April 1943. The enemy convoy is headed for the CONTROL 
SEA. Your sub. the MORAY, has just sighted the CARRIERS and BATTLESHIPS 
Easy pickings But watch out for the DESTROYERS - they’re fast and deadly. 
In Hl-RES graphics plus sound ....$14,95 

FREE CATALOG-Ail programs are supplied on disk and run on Apple II w/Disk 
& Applesoft ROM Card & TRS-BO Level I! and require 32K RAM unless 
otherwise noted. Detailed instructions included Orders shipped within 5 
days Card users include card number. Add $1.50 postage and handling 
with each order. Cal ifornia residents add 6*/?% sales tax, Foreign orders add 
$5.00 postage and handling. 


SPECTRUM SOFTWARE 

142 Carlow, P.O. Box 2084 
Sunnyvale. CA 94087 



FOR PHONE ORDERS: (408) 738-4387 
DEALER INQUIRIES INVITED. 


Circle 389 on inquiry card. 


BYTE Dumber 1951 379 






















BASIC- [CWmiED) 

String comparator for Horizon. Lindberg, 

Richard, col LI 5:2 FebSD pB6 *** 
Programming Instruction / North Star 
Table of subroutines. Meek, Peter, col H 
4:10 Qct?9 p248 *** Programming Instruction 
Twenty-four ways to write a loop: Dr. Maurer 
taites you through a loop, Maurer, W.D. art 
Ll 4:12 Dec79 p241-246 *** Programming 
Instruction / Assembly Language 
Unlimited precision division. Raskin, Jef. art 
Ll 4:2 Fe&79 pi54-156 **+ Mathematics / 
Programming Instruction / Apple II 
Varlahle type converter for numerical quantities. 
Moskowitr, Mike, col Ll 6:2 rebGl 
p27l-272 *** Conversions f Programming 
Instruction / Hewlett-Packard 
Warflior-Grr diagrams: some further thoughts, 
wedemeyer, G.T. col Ll 3:5 May78 p145-148 
*** Structured Programming / Programming 
Instruction 

SOFTWARE REVIEW 

BASIC, cortputer languages* and computer 
adventures. PourneUe, Jerry, col 5; 12 
DecBD p222-233 *** Languages / Games / 
Software Review 

Extended color BASIC for the TR5-BQ Color 
Computer*. Hiastkowski. Stan, sr Ll 6:5 
May81 p36-45 Software Review / TAS-flQ 

Color / Languages 

Infinite BASIC and Infinite Business, Mitchell, 
Scott, sr 6:2 FebBt P96-LQ2 *+* Software 

Review t Utility Program / TR5-8Q Model I 
5CELBAL (Scientific ELementary BAsic Language), 
Wadsworth/Arnold, art Li 10 Jum76 p82-B6 
*** Languages / Software Review 
Whose SASIC does what?*, Ll* Terl* art 6:1 
JanSl p3L8-327 *** Software Review / 
Conversions 

TRS-flfl MODEL I 

Infinite BASIC and Infinite Business- Mitchell, 
Scott, sr 6:2 Fetal p96-102 *** Software 

Review / Utility Program / TRS-flO Model I 
BAUDOT CODE 

Guide to Baudot machines: part 1, description of 
available devices. McNatt, Michael, art 2:4 
Apr77 p!2-17+ *** Printer 
Guide to Baudot machines: part 2. Interfacing 
techniques. McNatt, Michael, art 2:5 May?? 
p9B-194 **" Printer / Interface 
Guide to Baudot machines: part 3, a teleprinter 
test circuit. McNatt, Michael, art 2:6 
Jun77 plS4-lS7 *** Printer / Test / 

Interface 

What is a character I*. Peshka, Manfred. art 
1:4 Bec75 p3D-3B *** Binary Coded Decimal / 
ASCII / Standards 
BENCHMARK TESTING 

BASIC, Rascal, or Tlny-c7: a simple benchmarking 
comparison. Hughes, Phil, col LB 6:10 
Octal p372-3?5 *** Languages 
Benchmark; Sl standards, etc. Helmers, Carl, art 
1:3 Nov75 p9D-92 *** Consumer information / 
Standards 

Favorite benchmarks and other programs. Wilcox, 
David, col 6:5 Mayfll p378 *** 
high-level language benchmark. Gilbreath, Jim. 

art L9 6:9 Sepal pLaO-193 *“ Languages 
Some more on performance evaluation** he liters, 
Carl, col Ll 5:7 JulSO p2l6-2L9 *** 

TRS-8Q Model I / Apple II 
State of the art S, as seen in Ndv 75)* Helmers, 
Carl, art 1:3 Nov?5 p6-?+ *** 
Micrcprccessor / RAM / ROM 
TRS-BO performance evaluation by program timing*. 
Lewis* James- art l 3 5:3 Mar80 p84-94 
*** TRS-BO Model I / IBM 
Three microcomputer LISP*. Levltan/Bonar. sr 
19 6:9 5ep81 p3BB-4i2 *** Software Review 
/ LISP / Z-BD 
BIBLIOGRAPHY 

Bar codes* revisited.,,, Helmers, Carl, col 
5:4 AprSO p6-lQ *** Bar Codes / Interface 
Build a super simple floppy-disk interface, part 
1*. Nicholson/Camp, art 6:5 MaySl p360-376 
*** Floppy Disk Drive / Interface / Hardware 
Construction 

Computers in learning Environments: an Imperative 
for the 19B0S, Braun, Ludwig, col 5:7 JulEQ 
P&-10+ +** Computer Assisted Instruction } 
Education 

Permutation biollograpny. kellerman, Eduardo, 
col 4:fl Aug79 pl2642? *“ Mathematics 
Varieties of threaded code for language 
Implementation*. Ritter/Walker, art l 6 5:9 
SepBO p2D6-227 *** Languages / Interpreter / 
Threaded Codes 

What is FORTH?: a tutorial introduction*. James, 
John, art L? 5:B AugBO pIDO-126 *** 

FORTH / Programming Instruction 
BICYCLE 

Gear-ratio calculation for bicycle derailleurs* 
Lehman, John, col Ll 5:3 MarflO p6B-7Q *** 
Science 

BINARY 

Addition and subtraction: tne 1902 versus the 
ZBO, Merrln* Stephen, col 6:3 HarBl 
P224-229 1902 / Z-9Q / Mathematics 

B1 nary-to-BCD converter for the 8090, Brockman, 
D,M, COl L3 6:8 Aug81 p418-4L9 *** 
Conversions / Binary Coded Decimal / 8080 
Fast, roultlbyte binary to binary-coded-decimal 
conversion routine. MeQuads, Michael* art L3 
5:2 FebSO plU6-l14 *** Conversions 


BINARY (CONTINUED) 

How to do a number of conversions*. Brown, 

James, art L3 1:13 5ep76 p5Q-60 *** 

Conversions / Hexadecimal / 8DBQ 
Introduction to numbers. Simmons, Webb, art 
2:7 Jul77 p9£-B7 *** Computer instruction / 

Mathematics 

Novice's eye on computer arithmetic, Ledder, 
weyne. art 3:1 Jan7S pL5Q-159 *** 

Mathematics / Computer Instruction 
Piano’s reproductive system (anatomy of a Duo-Art 
player piano)* Morgan, Chris* art 2:9 Sep77 
P122-L25 *** Music 

Proposed standard for publishing binary data in 
machine readable form. Banks/Sanderson, art 
1:15 Nov76 pLQ-14 ■** Standards / 

Publishing / Software Publishing 
BINARY CODED DECIMAL 

Beware of interrupts (binary-coded-decimal 
conversion). Feldman, Dave, col 5:9 Sep3Q 
p 3-2 0 *** Conversions 

Biinary-to-BCD converter for the 8060. Brockman, 
D.M. col L3 6:3 Aug91 p418-419 *** 
Conversions 

Fast, multihyte binary to binary-coded-declmal 
conversion routine, HcDuade, Michael, art L3 
5:2 FebB-0 pI06-114 *** Conversions / 

Binary 

What is a character?*. Pashka, Manfred. art 
1:4 Dec75 pJD-aa *** ASCII / Baudot Code / 
Standards 
BIORHYTHM 

Biorhythm for computers*. Fojs/Fox. art Ll UB 
Apr?6 p20-23 *** 

Is pseudoscience done by computer 
pseudo-compoter-science? (biorhythms), 

Helmers, Carl* CPl 4:11 Nov?9 p6-la *** 

On the use of Fourier Transforms to explore 
biological rhythms. Owens, A.J* col LL 6:4 
AprBl p3l4-326 *** AIM / Fourier Transforms 

BUBBLE MEMORY 

Bubble msfnories: a short tutorial* Hal semi, A* I. 
art *;6 Jun?9 pi66-167 *** Computer 

Instruction 

This elephant never forgets (bubble memories from 
TI), Helmers, Carl, col 2:7 Jul77 p6+ *** 
Predictions / 

BUSINESS 

BASIC floppy-disk accounting system* Roehrlg, 
Joseph, art Ll 5:9 SepBJ p328-335 *'* 

Accounting / North Star / Floppy Disk Drive 
Bridging the ID-percent gap, Brady, Paul, art 
6:10 OctBL p264-274 +** North Star / Office 
Automation 

Computer generated reminder message. Pass. E.M. 
art Ll 5:1 JanBO pl6Q-17Z *+* Calendar / 
SWT PC 

How do you store 5,000 patient records?, col 
1:11 Jul?6 p95 *** Information Storage / 

Ask BYTE / Data Structures 
How to write an application program. Jenkins, 

W1111 am. col LZ 2:10 0ct77 plB^20+ **+ 

Calculator 

IRS and the computer entrepreneur. Hughes, 
Elizabeth, art 3;i Jan7B p27-35+ *** 

Taxes / Federal Government 
Intellectual ethics and software: an Inquiry into 
the nature of Ideas,,* , Helmers, Carl, col 
5:9 SepSO p6-lQ *** Ethics f Higher 
Education 

Label and file program* Carpenter, Andrew* col 
LL 4:4 Apr79 p222-223 *** Utility Program 
/ SWTPC 

Microcomputers and the IRS, Kingman, James, col 
6:9 Sepal p42&-427 *** Taxes / Accounting 
/ taw 

Pascal versus COBOL: where Pascal gets down to 
business, Bowles. Ken, art L6 3:8 Aug7B 
pi22-132 *** Pascal / COBOL 
Power of Vis 1 Calc* RamsdeH. Robert* sr 5:11 
Nov80 pi90-192 *** Software Review / 

Accounting 

Simple approach to data smopthlng. 
Ruckdeschpl/Krinsky, art Ll 6:3 Har&l 
p262-29B *** Statistics / North Star 
Small business accounting system. Lehman, John, 
art 1:1D Jun76 pS-12 *** Accounting / Taxes 

User-oriented descriptions of Smalltalk systems. 
Reenskaug, Trygve* art L9 6:9 Ayg81 
pi46-166 *** Smalltalk / Programming 
Instruction 
BYTE CORRECTIONS 

APL interpreter for microcomputers / Using a 
keyboard RDM. Dickey, Fred, col 2:11 Nov77 

p37* *w* 

APL interpreter for microcomputers, col 2:12 
Dec77 pL5L *** 

Add a kluge harp... /Life line 2 / write your 
own assembler, col L3 1:3 Nov75 p73-79 "** 
Add a stack to your BDOB / Serial interface* col 
L:4 Dec75 plO *** 

Alpha-beta pruning. Dropper, John, col 5:2 
Feb8Q p.2Q8 “* 

Articulate automata. Gagnon, Richard, col 6:5 
MaySl £>232 "** 

BASIC timing delay (Avoid self-modifying code). 

Klnier* Don* col 3:4 Apr78 pl55 *>* 
Biorhythm for computers* / Controlling External 
devices.,, col 1x11 Jul?6 plOD *** 

Build a low-cost EPROM eraser / Calculating 
filter capacitor values,.,* col 5:7 Jul80 

p228 *** 

Build a super simple floppy-disk Interface, part 
L. col 6:9 Sep31 pUO *** 

Build an oscilloscope graphics Interface / What 
Is a character?, col 1:5 Jan7fi p77 *** 

Bui ld-U-yourself modem for 950, col 5:11 
NovBO pi 12 *** 


BYTE CORRECTIONS (CONTINUED) 

8u>ii(f-it-yourself modem for under S5Q, col 5:10 
OctSO p332 *** 

Building an M6300 microcomputer / Pseudorandom 
number generator*, col L2 3:2 Feb76 p93 

WWW 

Cassette transports for the "Roll Your Own” 
hobbyist, col 2:6 Jun77 p!60-162 *** 

Cormradore VIC 20 microcomputer / KKl&HT: a 

knight's tour pro&lem_ col 6:7 JulSl 

plia *** 

Communicate on □ light beam / Tic-Tac-Toe / 
Cryptography, field, sart 'l . col Ll 4:9 
Aug79 pi94 *** 

Computer-controlled isgut dimmer / 

Hewlett-Packard's*,*HP-36, col 5:6 JunBO 
p192-193 *** 

Computer-controlled light dimmer / What is 
FDRTH7, col 5:11 Nov80 p 322 *** 

Computer tied wine cellars, col 4:7 Jul79 pi56 

Creating a chess player: an essay... / HP-67 and 
HP-97: Hewlett-Packard*** col L2 3:12 Dec78 
pi63 *** 

Data paths / Taking advantage of memory address 
space, col 1:9 May76 pS6 *** 

Designing the Tiny Assembler, col 2:7 Ju177 

p57 *** 

Errors ir> MlKBuG roadmap / Give your micro some 
muscles, to? 2:5 May77 pl28 *** 

Esther's nationality (BYTE cover FebBO). Koss, 
Neal. COl 5:5 MayBD p236 *** 

Extended: color BASIC for the TRS-30 computer, 
tol 6:9 Sepal pUO *** 

Fast Fourier transforms on ycur home computer. 

COl Ll 4:5 May 79 p2D5 

Faster BASIC for the Ohio Scientific- col L3 
6:9 Sepal pi10 •** 

Faster audio processing with a microprocessor, 
Werner, Bob. col 5:4 Aprfia p220 *** 

Fifteen: a game of strategy / Calculator airborne 
navigation, col Ll 5:12 DecBQ p294-296 *** 
Fifteen: a game cf strategy, Rheinsteln, John. 

COl Ll 5:9 iepflO p263 *** 

Financial analysis program / Varieties of 
threaded code_ col 5:10 DctflO plD2-3D4 

Floating point arithmetic, col 4:2 Feh79 p65 

Floppy disk interface / Inexpensive joystick 
interface, col 3:3 Har7B p46 *** 

Functional approximations /I've got you In my 
scanner, Ruckdeschel, F,R, col 4:1 Jan?9 
p63 *** 

GRAPH: a system for television graphics (part 2) 

/ APL Interpreter..., col 3:8 Aug78 p62 *** 
General interpolating graphic? package for the 
TRS-BO. Jacklsch, Philip, col Ll 6:7 JulSl 
pllB *** 

Good cents (reformatting dollars and cents)* col 
Ll 5:1 JanSO plt9 «* 

History of computers; the IBM 704 / Commander in 
chief, col L2 4:4 Apr79 p2oi *** 

How to do a number of conversions f Biorhythm / 
Morse code station., ... col L3 1:15 Nov76 
p9Q *** 

If 5am Morse could see us now / Controlling 
external devices.... col 13 1rIE Dec76 p54 

Improved lunar Sander algorithm / NIMBLE: the 
ultimate NIM. cuT 3:4 4pr7H p64 **■ 

Interfacing the IBM Selectrlc keyboard printer, 
col 2:10 Oct77 pl?4 *** 

Jeu de NIM / Blackjack bug / Sweet auto line, 

COl L2 2:9 $ep77 pl?2-173 *** 

Khachlyan's algprithm, part 1. col Ll 5:9 
Sep8D plU *** 

Let your fingers do the talking: add a noncontact 

touch scanner_ col 3:ia 0ct7S pLSl *** 

Linear circuit analysis* Graham, D.M. col 4:1 
Jan79 p53 *** 

Logic probes-hardware bug chasers / My dear aunt 
sally, col 1:8 Apr76 p74 *** 

Low cost light wand amplifier, col 3;9 5ep7S 

p54 **" 

Machine problem solving. Col Ll 6:5 MaySl 
p252 *** 

Make your next peripheral... / Do it yourself 
weather predictions, coi 2:3 Mar77 p!37 *** 

Marsport, here I come / History of computers: the 
IBM 650, col l 2 4:9 Aug79 pl94 -** 

Memory meander mgs (machine language puitlsr), 
col 4:4 Apr79 p53 *** 

Morse code trainer / Computeriae a home, col 
5:4 AprSD p66 +** 

My Dear Aunt Sally / 5R-52: another world’s 
smallest, col 1:10 Jun76 pLG4 *** 

Pirate's Adventure / Lost Dutchman's Gold* col 
Ll 6:4 AprBi p3D2 *"* 

Pint is Incomplete... / Serial Interface / 

Explore an BOBO_ col 1:15 Nbv76 p9Q-91 

*** 

Plot: north by northwest* tol U 6:9 SepSl 
p383 *“ 

Programming strategies In the game of Severs 1. 

Maggs, Peter, col Ll 5:3 MarBD plSO *+* 
Programming strategies in the game of Revorsl. 

tol Ll 5:2 FebBO pl63 *** 

Pseudbrandomi number generator / Short history of 
computing* col 3:11 Nov?6 p!4fi-147 *** 
RS-232 levels / BASIC Star Trek tralnsr* col Ll 
2:1 Jan77 p97-99 *** 

SWEET 16: the 6502 dream machine, tol L3 3:2 
Feb78 p93 *** 

SWEETS for KIM / J.19 music Interface / How to get. 

your Tarbell going, cot 3:11 Rov7fl pi46 *** 
Self-refreshing LED graphics display, tol 4:12 
Dec79 pl02 *** 
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1-UPMANSHIP. 



We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi¬ 
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 

We're 1-up for three 
good reasons: 

1. We always offer a wide selection 
of the latest and best microcom¬ 
puter softwa re packages ava i la ble 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don’t play The BackOrder 
Game. (If we can’t ship your order 
within 48 hours we’ll let you know, 
instead of hanging you out to dry.) 

If there’s anything else we can do 
for you, just let us know. Because 
we’re 1-up and we intend to stay 
that way. 

Software Distributors, 9929 
Jefferson Blvd., Culver City, 

CA 90230. Telex 4990032 BVHL, 
ATT: SOFT 

For our dealer info package. 


SOFTWARE 

DISTRIBUTORS 

We won’t leave you holding the bag. 


Circle 382 on Inquiry card. 






&VTE CORRECTIONS {CONTINUED) 

Serial interface / TV color graphics* col L:7 
Mar76 p8S *** 

Simulation of notion I part 3) / Hhsre to get 
bargains in used...equipment, col 3:5 May73 
plSS M T 

Single stepping the 8030* col L3 4:4 Apr 79 
pi92 *** 

Some more notes* on performance evaluation* col 
U 5:12 ttetSC! p296 *** 

Some more on performance evaluation* Berman* 
Martin* cd! Ll 5:11 NovSD p29Z *** 

Some musings on Boolean algebra / Robot 

simulation on microcon^juters* col 3:7 Jul7B 
pllS *** 

Stepping motor primer, part 1 / Polyphony made 
easy, col 4:4 Apr/9 pl92 ++* 

Strike a MATCH / JITTER / Build the BIT BOFFER / 
PRDM information, col I;12 Aug76 p76 *** 
Structured programing with Warnter-Qrr diagrams, 
part 2: coding, col 3:4 Apr/E p&4 *** 

TRS-BO ROM / Dutchman's gold, col 6:1 JanBl 
p 2 92:296 *** 

Take a course In mlcroproganmlng / Floppy disk 
interface / 6800 re locator, col 3:6 Jun78 

p94 *** 

Three types Of pseudorandom sequences / Marsport, 
here I come, col L2 4;1G 0ct79 pZDR *** 
Tic-Tac-Toe in BASIC / Zapper / Cassette 

interface switching box. col Ll 4:? Feb?9 

p43.65 *** 

USKig Interrupts for real time clocks 7 Program 
your next ERQM trl BASIC, tol L3 3t4 Apr78 

p62 **+ 

Using interrupts for real time clocks* col 3i3 
Mar73 p46 *** 

What is APU (correction). U'Agostino* Carmen. 

let 2 a feo?7 pL19 *** 

What's inside Radio Shack's color con^uter?, col 
6:6 JunSl p376 *** 

Whose SASIC does what? / Generating bar code... / 
Is this..*necessary?* col Ll 6;8 AugSI 
p392 *** 

Writing Animated computer games* UrrlU* 0111. 

COl 13 5:6 JunSO pl83-L84 *** 

780 op codes for an 3080 assembler / TRS-80 
performance evaluation, col Ll 5:9 SepSD 

pis-ia *** 

6800 

Fast Fourier comes back (correction, for "Fast 
Fourier for the 6600"). Roxburgh, Alistair, 
col L3 6:5 MaySl p456-461 *** Fourier 

Transforms / 30SD / 6900 

eoao 

Fast Fourier comes back (Correction for "Fast 
Fourier for the BflQB"). Roxburgh. Atastair. 
col i*3 6:5 MaySl p45&-461 *** Fourier 

Transforms / BQ8Q 7 6800 

DESIGN 

Comment and correction for Mouse ("Mouse: a 
language for microcomputers''). Lane. Tom. col 
L6 B ■ E JunSD p23B-24Q *** Languages / 
Design / Interpreter 
Btn 5URVEV 

On using a personal computer for practical 
purposes, Helmers* Carl* col 3:10 flct7lJ 
p6+ *** Publishing 

Surveying tne field {BYTE reader survey)* 

Helir-ers, Carl, col 2:5 Kay77 *** 

Publishing / Marketing 
Who reads 8yT£?* Helmers* Carl* col 5:10 
QctBQ pfi-14 *** Publishing 
C PROGRAMMING LANGUAGE 

&DS C compiler. Kern, Christopher, sr 6:6 
JunSl p356-362 Software Review / 

Comp Iler 

C: a language for microprocessors?. Hadden, J* 
Gregory* art 2:L0 Oct77 pUO-138 *** 
Languages / Programming Instruction 
Comparison of C and Pascal* col 8:6 JunSl 
p358 *** Languages / Pascal 

LIST - a source-listing program for the c 
language. Taylor* Jeff, col IS E;6 JunSl 
p234-246 *** Utility Program 

Prlntf for the C function library, Kern. 
Christopher, col LB 6:5 MayBl p430-434 
*** Programming Instruction 
Self-reproducing programs. Burger/et al. col 
LS 5:8 Aug8U p7Z-74 **» LISP 

User's look at Tiny-c* Kern* Christopher. art 
LB 4;lZ Gec79 p 196-206 Software Review 

CALCULATOR 

Calculator airborne navigation*. Kuhns* L-J, 
col L2 4:11 Nov79 pZ45-Z46 *** Flying / 
Navigation 

Chessboard journey on the Tl-59 programmable 
calculator* Gilpin* Michael, col L9 8:5 
MaySl pL98-2Q2 *** Chess 

Converting pitch to frequency* Katz* Robert* 
col L2 6:2 FebBl p92-94 *** Music / 

Conversions 

Digital circuit simulation. Felkins, 5- Leon, 
col L2 4:4 Apr?9 pi?2-174 *** Simulation 

/ E lectronic Circuits 

Generating bar code in the Hewlett-Packard 

format*. McNeal* Thomas, art Li 6:1 JanBl 
pi48-178 *** Bar Codes / Hewlett-Packard / 
Conversions 

How to write an application program. Jenkins* 
William, col L2 2:ID 0ct7? pI8-20+ *** 
Business / 

Marsport, here I dome; the three-dimensional 
celestial...simulation...Hinrichs* Delmer. 
art L2 4:4 Apr?9 pB4-l03 *** Simulation / 

Science 


CALCULATOR (CONTINUED) 

Periodic chart at your fingertips: using the 
Tt-59. MarguArdt, Bryce. COl L2 5:3 MarBO 
PZ08-21G ** k Sciencfl 

8080 

Interface ydur computer to a printing calculator. 
Astmann, Robert, art L3 3:12 liec7S p94-99 
*** Interface ( BOBO / Printer 

GAMES 

Binary guessing game: calculator pattern 
recognition* Z iimnermann/B 1 pdgett. art LZ 
4:4 Apr?g pZ36-237 *** Gaihes 

Comnander in chief: □ game for the TI-58 
prograimsable calculator, K*liar* Larry, col 
L2 3:12 [)ec7B p!92-'93 *** Games 

Darth Yader's force battle for the TI-S9* 

Jackson, Clete. col L2 5:10 Oct80 pbO-54 
mm * Games 

Digits {It SR-52 game), Snyder. Hal, col L2 
4:5 Hay79 pl32-133 *** Games 

HP-67 and HP-97: Hewlett-Packard's personal 
computers*. Pearce* Craig, art Ll 3:6 
Jun7S pU2-U7 *** Gdimis / Hardware Review / 
Hunt the wumpus with your HP-41C* Librach, Hank. 

coT L2 6:3 MarSl p230-23Z *** Games / 

Jeu de HIM. Peut Etre? (RIM for the SR-52)*. 
Chance. Alain* Col L2 2:7 Jul77 p90-9i 
*** Games / Progranming Instruction 
Pocket computer?. Carbrey* Bruce, hr L2 6:12 
DecSD pZ44-Z62 Hardware Review / Games 

Race car for the SR-52* BqrtsCh, John, col L 
4:3 Mar79 p26-3t) *** Games 

5R-5Z card blackjack*. Garvey. Michael* col L2 
2:6 Jun77 p!50-l53 Games / Strategy / 

Shooting stars for the SR-52 and PC-100 printer 
(Desk top wonders}. Pearcei Craig, col LZ 
1:16 Uec7fi p92-93 *** Games / 

Some random games (Guess the number / Bice 
program), Adams* C*K. col L2 4:1 Jan?9 
pi70-173 *"■ Games 

HARDWARE REVIEW 

H-P 65: world's smallest computer system, 
fielscm, Richard, art 1:4 0ec75 p70-7l ’*** 

Hardware Review / 

HP-410: a literate calculator?* Hayes. Brian* 
hr L2 6:1 Jan81 p118-133 *** Hardware 
Review / Bar Codes 7 

HP -6 7 and HP-97: new1ett-Pat k ard's per sona1 
computers*. Pearce, Craig, art Ll 3:6 
Jun70 plL2-U7 -** Games / Hardware Review / 
Pocket computer?* Carbrey, Brute, hr L2 5:1Z 
DecBO p244-262 *** Hardware Review / Games 

Power of the HP—6? programmable calculator, part 

1. Arp. Robert, arc 4:3 Mar79 R19&-204 
*** Hardware Review / 

SR-52 4 . another world's smallest*. Hippin, J. 
Bradley, art 1:8 Apr76 p36-41 *** 

Hardware Review / 

INTERFACE 

Calculator keyboard Input for the microcomputer. 
H&egerl. Joseph, art L3 2:2 Feb77 pI04-IQ7 
*** Input/Output 7 Keyboard / interface 
Interface your computer to a printing calculator. 
Astmann. Robert, art L3 3:12 0ee7fl p94-99 
+** Interface / 8080 / Printer 

MATHEMATICS- 

Analysis of polynomial functions with the Tl~59 
calculator, part 2, Chance, Pierre, art 6:1 
JanftO pi 30-06 **” Mathematics 

Extended multiplication with the Tl-58. 

Manwaring, Michael, col LZ 4:11 Npv?9 
p244-24 6 * * * Ma thema tics 
Kalmao mileage predictor-monitor. Lobdill, 

Jerry, art LZ 6:7 JulBl p230-248 *** 

Energy / Automobile / Mathematics 
Power of the HP-67 programmable calculator, part 
2* Arp, Robert, art L? 4:4 Apr?9 pl76-l86 
*** Mathematics / Prugrarmlng Instruction / 
Prime numbers on the HP-19C. Aslan, Hi Ifred. 

col L2 5;10 QctBO p54-5fl *** Mathematics 
TI has faster solutions (speed In solving 

simultaneous equations). Larscm, Marvin* col 
4:8 Aug79 plZB *** Mathematics 

PROGRAMMING INSTRUCTION 

Buried gold In the SR-52. Penn, Cllf* art L3 
1:16 Dec76 p30-34 *** Programming 

Instruction / 

Cryptography in the field* part 2: using the 
pocket calculator** Costas* John, art L2 
4 ;4 Apr79 pl44-i65 *** Cryptology / 

Programming Instruction / 

Jeu de NIM. Peut Etre? (NIM for the 5R-62]*. 
[fiance, Alaiti, COl LZ 2:7 JuT77 p90-9I 
*** Gartipes / Programming Instruction 
Power of the HP-67 orogrammable calculator* part 

2. Arp, Robert, irt L2 4:4 Apr?9 pl76-188 
*** Mathematics 7 Programming Instruction / 

Self-modifying code for the Tl-58/59. Green* 

Ted* Col L3 6;1 JanBl p!42-l44 *** 

Programing Instruction / 

CALENBAR 

Computer generated reminder message. Pass, E.M. 
art Ll 5:1 JanSD pl60-172 *** Business t 
5WTPC 

Computing time between dates, Condon* Paul* col 
Ll 5;6 JunSO p202 *** Programing 

Instruction 

Cutting the Gregorian knot (handling dates in a 
computer}, Pulier, Myron, col Ll 5:3 Mar SO 
plSB-193 *** prugramning Instruction 
Day of the week and elasped time programs* 

Agocs, W,S. col Ll 4:9 Sep7g plZ6-lZ9 *** 
Programming instruction / BASIC 


CARD READER 

Eclectic card reader, Schaeffer. Anthony* art 
4:2 Feb?9 p?D-74 *** Hardware Construction 

/ Tnput/Outpijt 
CHARACTER GENERATOR 

APL character generator, Langner, John, art L2 
5:9 GepSO pll6-l?4 *** APL / Hardware 
Construction 

Prqgranpahle character generator, part I; 

hardware- Wesnktelii* Larry, art 3:5 May78 
p79-9D *** Video Display / Interface / 

Hardware Construction 
Programmable character generator, part 2: 

software- Weinstein* Larry, art 3;6 Jurt7B 
p!4-22 +** Graphics / Programming Instruction 

Theatrical lighting graphics package. Hemsath/et 
al. art L3 3:6 Jun?8 pl53-156 *** 

Graphics / Control 

CHESS 

Alpha -beta pruning*. Maurer* W.0- art 4:11 
Nov 79 p34-96 '** Programmiog Instruction 

Antique mechanical computers* part 3: the Torres 
Chess Automaton. Williams* James* art 3:9 
Sep7S p82-92 *** History / Robots 

Chess 4,7 versus David Levy: The computer beats a 
chess master. Douglas* J*R, art 3:12 Qec?6 
p84-90 ***■ Contests / People 

Chessboard journey an the Tl-59 programmable 
calculator. Gilpin, Michael* cbl L9 6:5 
Kay81 p!98-202 *** Calculator 

Computer chest tutorial. Whaland. Norman, art 
3:10 Oct 78 pI66-lS] *** Programing 
Instruction 

Creating a chess player, part 2: Chess 0.5. 
Frey/Atkin, art ^6 3:11 hqv78 pl62-lBll 
tr * Pragramning Instruct ion / Pascal 
Creating a chess player, part 3: Chess 0.5 

(continued), Atkin/Frey, art L6 3:12 Dec7S 
pl40-16? *** Programming Instruction / 

Pasta 1 

Creating a che&s player, part 4; strategy m 
computer chess. Frey/Atkin. art 4:1 Jan79 
pl26-145 *** Programning Instruction 

Creating a chess player; an essay on human and 
computer chess skill*. Frey/Atkin, art 3:10 
Qct?S pU2-L9I *** Artificial Intelligence 
Exchange evaluator for cornputer chess. 
Spracklen/SpracUen. art 13 3:11 Nov 76 
pl6-2B *** Programing Instruction / 2-90 
First steps in computer chess programming. 

Spracklen/5pracKlen. art L3 3:10 Oct78 
p86-9B *** Programming Instruction / Z-B<J 

Grandmaster Walter Brown versus Chess 4*6. 

Douglas* John, art 4:1 Jan79 pIK>-I15 *+* 
Contests / People 

Interface a chessboard to your KIM-1. Teeters, 
Jeff, art 1.3 4; 9 Sep?9 p34-o4 *** 

Interface / KlM / Hardware Construction 
KNIGHT; t knight's tour problem In MMSFDRTH*. 
frei* Ulrich, col L? 6:2 Feb&i p326 *** 

FORTH / Putties / TRS-80 Model I 
Microchess 1.6 versus Dark Horse, Jennings, 

Peter* art 3:3 Mar-76 pi66-l&7 *** Contests 
Responses to "Solving the Eight Queens Problem". 

col Li 4:2 Feb79 p!32-148 *** Rubles 
Sargon 2*5 (Newest Sargon-2*5}, Martellaro, 

John, sr 6:1 JanBl p2G8-212 *** Software 
Review 

Sargon II: an improved chess-piaying program for 
the Apple II. Martellaro* John, sr 5:12 
Dec8Q pi14-119 *** Software Review / Apple 
El 

Second world computer chess championships. 
Jennings* Peter, art 3:1 Jan7B p108-119 
*** Contests 

Solving the eight queens problem. Smith, Terry, 
art Ll 3:10 Qct7B p!22-lZ6 *** Puzzles 
CHILDREN 

Is the 5malltalk-BO system for children?, 
Goldberg/Ross. art 6:8 Augfll p348-368 *** 

Smalltalk / Programming Instruction / History 
It's more fun than crayons. Rpsner, Richard* 
art 1:15 Nov76 p6-9 * k * Graphics / Art 

My experiences with the 2650 (Signetlcs 2650 
microprocessor), Moran, Sridn. art 2:11 
Nov 77 p66-67 *** Hicroprpcessor / 2650 

New cultures frotn new technologies. Papert, 
Seymour, col 5:9 SepBO p23Q-Z4D *** 
Education / Future / COn^uters and Society 
Sets; tutoring in BASIC. Schreiber* Linda* col 
Ll 5:3 Mar80 p244-245 *** Mathematics J 
Computer Assisted Instruction / AHair 

CLOCK 

Adding an interrupt driven real time clock, 

Sneed, James, art L3 2:11 Nov77 p?Z-74 
*** Hardware Construction / 6502 
Anyone know the r eal time?, Ciarcia, Steve, col 
Ll 4;8 Aug?9 p5D-59 *** Hardware 
Construction 

Asynchronitis (clock communication problomi and 
fixes}* Bancroft, C. art 1:2 Dct75 0&5-69 
*** Enterfato 

Beware compromising the stack pointer. Pittman, 
Tom. col 3:6 Jun7B pL36*137 *** 

Programming Instruction / 684H) 

Can your computer t«H time?. Hogensun. James, 
art L3 1:4 Dec/5 pS2-S7 *** Progranming 
Instruction / 8080 

Coinputer-based laboratory timer. Gibson* John, 
art L3 6:6 JunSl pliO-144 *“ Hardware 
Construction / 5SDQ / Science 
Do you need the real time?. Trollope* Gregory, 
art L 3 2;U Nov?7 pl6&-l69 *** MEKBUG / 

68D0 / Hardware Modification 
Does anybody know what time it is?, GrappEl* 
Robert, art L3 2;1L Npv77 p68-70 *** 

Interface / 6BQ0 / Hardware CopstructIon 
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COMPUTER STOP 


2545 W, 237 St Torrance, CA. 90505 


MON. — SAT. 10-6 
TOLL FREE ORDER DESK 

800-42 M 947 

TECHNICAL INFO (213) 3718500 
371-4010 

ORDER STATUS (213) 539-7670 


'cippkz computer 

1 Safes and Service 


APPLE HARDWARE 


Parallel Printer Interface Card. 

Communications Card .. 

High Speed Serial Interface. 

Pascal Language System. 

Centronics Printer Interface 

Applesoft Firmware Card. 

Integer Firmware Card . 

Disk ][ with Controller DOS 3.3. 

Disk ][ only .,.. ,. 


160 

165 

160 

425 

185 

160 

160 

529 

475 


OTHER HARDWARE 



TYMAC interface for EPSON printers.139 

SEAGATE ST 506 SVj " 5-meg a byte Winchester Disk 

with Cabinet and Power Supply ... 1500 

5Vj 5 megabyte Winchester with Controller and 

Apple interface and software.2600 

Apparrat Inc. Prom Programmer 

2708, 2716 t 2732 . 135 

CPS Mulifunction Card. T95 

Apple Cat Modem . ..299 

Micromodem ][. 295 

Double Vision 80 x 24 Interface . ..245 

OmniVision 80 x 24 with Lower Case descenders . .295 

I6K Ram Card ......145 

Micro works DS-65 Dig (sector. ,.... .339 

SVA 8 inch Disk Controller Single Density.. 360 

SVA 8 inch Disk Controller Double Density.460 

Sup-R-Mod ... 30 

CCS Asynchronous Serial Interface.. 129 

Corvus 10 Meg. Hard Disk.4395 

Corvus Constellation... .695 

Corvus 20 MEG Hard Disk.... 5600 

MISCELLANEOUS SUPPLIES 

16K RAM Chips — Set of 8 (200-250 NS) ...19 

Verbatum Datalite Diskette (Box of 10).30 

Dysan Diskettes (Box of 10). .45 

Apple D1 skettes (Box of 10)..45 

Verbatim Diskette Box (Holds 50 Disks).. .21 

Silentype Paper (Box of 10 rolls). .. 40 

PRINTERS 

Apple Silentype with Inteface ..395 

IDS 460 with Graphics. 1049 

IDS 560 with Graphics 10).1199 

NEC SpinwriterfRO, Serial) .2650 

Epson MX-80.495 

Epson MX-80 FT.625 

Epson MX-100.750 


MONITORS/DISPLAYS 

Zenith 12"Screen Phosphor,..119 

KG-12C Green Phos. Monitor.... .275 

NEC 12" Green Phosphor, Monitor ..225 

N EC 1201 Color Monitor-Composite Video ,.475 

NEC 1202 Color Monitor-RGB.995 

SOFTWARE 

PFS-Personal Filing System. 89 

PFS-Reporter ...89 

Super B I T S. (1200 baud via modem, 9600 baud, 

direct connect... 65 

Visible .. 195 

Visidex . 169 

Visiterm ...*...... 129 

Vislplot .. 149 

Visit rend/Visipfot.215 

Datadex ...*. *. * 150 

Super Text .. 135 

Pascal Tutor (by Denver Software). 125 

Financial Partner (by Denver Software).. 175 

Dow Jones News & Quoter Reporter ..85 

Dos Tool Kit .... . .... 65 

Apple Writer.. 65 

BPI Business Software.. .335 each 

DB ASE II (needs Z-80/cpm) ..495 

The best data base system on the market. We use it 
for every thing — order entry, inventory control, 
accts receivables, check register etc. etc. 

Easywriter Professional System ..195 

OB Master Data Management. 175 

Visicalc Dos 3.3. 159 

Data Factory DMS... 120 

Apple Plot ........ 55 

Appte Pilot .. 120 

Dow Jones Portfolio Evaluator. 45 

Wordstar......., *280 


ORDERING INFORMATION: Phone orders Invited using VISA, MASTERCARD or hank wire transfers. VISA A MC credit card service charge of 2%. American Exp, 5% 

Mall order may send charge card number (Include expiration date), cashier's check, money order or personal check (allow 10 business days to clear.) Please include a telephone 
number with all orders. Foreign orders (excluding Military PCs) add 10% for shipping. All funds must fre in U.S. dollars (letters of credit permuted). Shipping. Handling and in¬ 
surance In U.S. add 3% (minimum $4.00). California residents add 6% sales tax. Our low margins prohibit us to send COD or on purchase orders or open account (please send for 
written quotation). All equipment is subject to price change and avallabllily. Equipment is new and complele with the manufacturer warranty. We do not guarantee merchantitulily 
of products sold. All returned equipment is subject to a 15% restocking fee We ship most orders within 2 days. 


WE ARE A MEMBER OFTHECHAMBER OF COMMERCE, 

COMPUTER STOP, 


RETAtL STORE PRICES MAY DIFFER FHOM MAILORDER PRICES, 


PLEASE SEND ORDERS TO; 

2545 W* 237 St., TORRANCE, CA 90505 


Sfore Address 


16811 Hawthorne Rlvd 
Lawndale, CA 90260 


Circle 92 on inquiry card. 
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CLOCK (CONTINUED) 

Interrupt-driven real-time clock for the IMS 
99D0. Morris, Thomas. art L3 5:9 SppSU 
p282-302 *»* 99O0 / Hardware Construction 
KlMER: a KIH-1 timer. Baker. Robert, art L3 
3:7 Jg 17B pl2 *** KIM / Programing 
Instruction 

Souping up your SwTPC 6800. Hughes. Steve, art 
1:10 Dct?8 pl44-I46 ”* Hardware 

Modification / SWTPC 

Stretch that 6800 clock. Henshaw, Jerry, art 
1:16 Dec76 p42-46 *** Interface } SWTPC / 
Hardware Construction 

Turn your KIM into a metronome, Kellerman* 

David., col L3 4 : a Aug79 p2U~Z14 
Sound Effects /KIM 

Using Interrupts for real time clocks*. Smith. 

H, F+ art 13 2:11 Nov77 pSQ-53 *** 

Hardware Construction / 6QQD / Prograiming 
Instruction 

CLUBS 

Club computer network. kasset* Jo#, art §:5 
MayBO p2Q2-212 *** Networks / Ham Radio 

Clubs and newsletters directory {123 clubs listed 
In 1977), Renling* Floyd, col 2:1 Jan77 
pi19-130 •** Newsletters 

Clubs and newsletters directory {1979). Hanson, 
Laura, col 4 : ID 0tt79 p2LQ-24Q *** 
Newsletters 

Clubs and newsletters directory. Freiberg,, 
Charley, cot 6:4 AprSl p158-184 *** 

News letters 

Clubs and newsletters directory. Hanson, Laura, 
col 3:9 Sep 78 pi24-144 **- Newsletters 

Computer hobbyist club survey. CauSkins* David. 

art 2:1 Jan77 pi16-118 *** 

Join the club (computer associations and 
societies). Helmets, Carl, ccl 1:6 Feb7S 
p4-8+ *** Associations 
Meeting activities for CDwputer clubs* Daubs. 

Charles, art 1:14 0ct76 pUB-125 *+* 

Some notes on clubs (Homebrew Computer Club, 
SCC5). Helmers, Carl, col Is 12 Aug76 p4* 
*** 

COBOL 

Pascal Versus COBOL: where Pascal gets down to 
business. Bowles, ken. art 16 3:3 Aug78 
pi22-132 *** Pascal / Business 

COLOR DISPLAY 

Colorful future of personal computing. Helmers, 
Carl, cal 2:10 Qtt77 p6+ *** Video 

Display / Color Graphics / High Resolution 
Graphics 
COLOR GRAPHICS 

About tne cover (color graphics on the TV 
Daztler). Helmers* Carl, art 1:10 Jun76 
pfi-7 ■** Cromemco / Hardware Review / High 
Resolution Graphics 

Animated slot machine in color. Hoffer, W-C. 
col LI 3:4 AprSO pGQ-65 *** Games / 
Compucolor 

Apple kaleidoscope. Bishop* Robert, col L3 
4:7 Jul79 pS2-53 *“ Apple II 

Atari tutorial* part 2s graphics indirection. 
Crawford, Chris* art Ll 6:10 Oct&l p70-B4 
+** Atari / Graphics / Prograrmnng Instruction 
Color displays on black and white televs ion sets. 
Bain, Steve, art 2:2 Feb77 p44-4fl* »* 

Video Display / Interface 
Colorful future of personal coonuting* Helmers, 
Carl, col 2:10 0ct77 p£* +** Video 
Display / High Resolution Graphics / Color 
Display 

Conpucolor 8051 (Color graphics on the Conpucolor 
B05i). Dwyer/Crltchfield. ari 3:5 May7B 
p32-39 *** Hardware Review / Compucolor f 

Hlcrocongjuter System 

Cybernetic crayon: a law cost approach to...color 
graphics* Dwyer/Sweer. art L3 1:16 Dec76 
p24-29+ **+ Programing Instruction t 1M5AI / 

Art 

Future of computer graphics. Brown/Levtoe- art 
5:11 NovBQ p22-28 *** Graphics / Future f 
Three-Dimen s1 on a I Graph 1c s 
Graphic color slides, part 1. Grogono* Alan, 
art Ll 5:11 NovBD p 126-144 «* Eorujucolor 
/ Plotting 

Graphic color slides, part 2, Grogono, Alan, 
art LI 5:12 DecSQ pBG-112 Compucolor 

/ Plotting 

Introduction to Atari graphics- Crawford/Hmner. 
art Ll 6:1 JanSl pl8-32 *** / Color 
Graph i ts 

Kinetic string art for the Apple, Gesa, Louis* 
col 3:11 NovSD p62-63 »** nigh Resolution 

Graphics / Art / Apple 11 
Language control structures for easy electronic 
visualUatlon* DeFantl* Thomas, art 3:11 
NovfiO p9Q-lQ6 *** Languages / High 
Resolution Graphics 
Malting color slides with an [ntecolor 
microcomputer. Grogono, Alan, art 5:1 JanflG 
p20-24 *** Photography / Intecplor 

Micrograph* part 1: ...art instruction set for a 
raster-scan display. Booth, £* Grady, art L3 
5:11 NovBO p64-82+ *** High Resolution 
Graphics / Design / Video Display Generator 
Micrograph, part 2: video-display processor* 
Booth* E. Grady, art L3 3:12 Dec80 
pi20-138+ +** High Resolution Graphics / 
Hardware Construction f Video Display 
Micrograph* part 3: software and operation. 

Booch, E. Grady, art L3 6:1 JanSl p?38~230 
“* High Resolution Graphics / Programing 
Instruction 

More colors for your Apple. Hatson/Uozniak, art 
Ll 4:6 Jun?9 p60-63 *** High Resolution 

Graphics / Hardware Modification / Apple II 


COLOR GRAPHICS (CONTINUED) 

Nybble on the Apple* Helmers, Carl, col 2:4 
Apr77 plQ **« Apple II 
Photograph is also hard copy. Egbert* Dwight* 
art 3:5 Nay7B plO-14 *** High Resolution 
Graphics / Photography 

Raster scan graphics suggestion. Adams, Tello* 
col 1:5 Hay7B p44 Ml High Resolution 
Graphics 

Seventh annual SIG6RAPH conference. 
Livingston/Dahcifce* art 3:11 NuvBO pl72-176 
*** Conference / Graphics 
Simplified theory of video graphics* part 2- 
Watson. Allen, art 5;12 Dec80 pl42-l56 *** 

Video Display / Design 

TV color graphics*. Lancaster, Don. art 1:6 
Feb76 p62-69 **■ Video Display ( Design 

COMPILER 

BOBO high level language project of Peter Skye, 
continued. Skye* Peter, cpl 2:5 May77 
p63.?0 *** Languages / 8080 

Approach to high level languages for small 
systems. Stave ly, Donald* cdl 2:4 Apr77 
pl2B-131 *** Interpreter / Languages 

80S C compiler. Kern, Christopher, sr 6:6 
JunSl p356-362 w ** Software Review / C 
Pragramting Language 

Case for a ta toi^ii]er interpreter** Rodman* 
Richard, col 3:2 Feb78 p30-J3 *** 

Interpreter 

Changes to FLOPTRAN-1V. Watson. George, col Ll 
6:7 Julfil pi34 “* PET / Languages 

Compilation and Pascal on the new 
microprocessors. Forsyth/Howard, art Ll 3:8 
Aug78 p5Q-6L *** Pascal / Microprocessor 
Concerning PASCAL: a homebrew compiler project. 
Smith, Stephen, col 3:4 Apr7B pl5Q-15I *** 
Rascal / Homebrew 

FLOPTRAN-IV: a tiny conpiler. Zwinnermann. Mark, 
art LI 5:10 GctSO pi96-228 *** PEI / 
Languages 

FORTH extensibility or how to write a cemtpiler in 
25 words or less* Harris, Kim. art L? 3:8 
Aug80 pi64-184 *** FORTH / Programing 

Instruction 

High level language for 8 bit machines* 
Hnilams/Cohley, art 3 :1 Jul7S pi 52-161 
*** Languages f Interpreter / Design 
Hontjrew Pascal compiler. Stein, Herbert* col 
3:8 Aug78 p46-47 *** Pascal / Homebrew 
Pascal-80. Archer* Rowland, sr 6:12 D<*c81 
p 304-312 *** Software Review / Pascal / 

TRS-80 Model I 

Processing algebraic expressions part 2. Maurer, 
W. Douglas, art 1:7 Mar7B p62-67 *** 
Programming Instruction / Mathematics 
Proposed Pascal compiler* Tuen/Chung. col 3:8 
Aug78 plI7+ *** Pascal 
So* 11 ti1lt*8D virtual aiachine. Kra&ner* Glenn, 
art 5:8 Augfil p300-320 *** Smalltalk / 

Interpreter / Design 

Tiny Pascal compiler, part 1: the P-code 

interpreter, Chung/Yuen. art L6 3:9 5ep78 
p58-65'*' *** Pascal / Programming Instruction 
Tiny Pascal compiler, part 2: the P-compiler. 
Chung/Yuen, art Ll 3:10 Oct78 p34>32 **- 
Pascal 

Tiny Pascal compiler, part 3: P-code to 808O 
conversion. Chung/Yuen* art L6 3:11 Nov 78 
plaz-192 *** Pascal f Conversions / BOBO 
Tiny Pascal In 80B0 assembly language (Nybbles 
Library). Louis, 6. col 4;7 ,jul79 pl74 
*** Pascal / BOflJD 
COMPUCOLOR 

Animated slot machine In color, Hoffer* M+C. 
col Ll 5:4 AprSO p60-65 *** Games / Color 
Graphics 

Compucolor 8051 (Color graphics on the Compucolor 
8051). Dwyer/Critchfield. art 3:5 May78 
p32-39 *** Hardware Review f Color Graphics / 

Microcomputer System 

Graphic color slides, part 1. Grogono* Alan, 
art Ll 5:11 NovSO pl26-144 *** Color 
Graphics / Plotting 

Graphic color slides* part 2, Grogono, Alan, 
art Ll 5;12 DecSD p96-ll2 *** Color 
Graphics / Plotting 

Mathematical modeling: a BASIC program to 
simulate real-world systems. Hicks. Randall, 
art Ll 6:6 JunSl p72-S6 *** Mathematics / 

Simulation / Science 
COMPUSERVE 

Electronic home banking (You can bank on it). 

Col 6:1 Jan81 plQ *** Home / Honey / 

TR5-80 Model I 

COMPUTER ASSISTED INSTRUCTION 

Animation In cQrflputer-a&sisted instruction: 
replication of DNA, Eckert, Richard, col Ll 
6:7 JulSl p333-366 *** Animation f Science 

/ TRS-80 Model I 

Socks as an antidote to the CAI blues* or take a 
publisher to lunch. Dwyer, Tam* cal 5:7 
JulBO p74-&4 *** Publishing 7 Education / 

Software Publishing 

Computer assisted instruction on a microcomputer. 
Davldson/et al. art 3:11 Nov 78 p90-9d *** 

PILOT / Higher Education 

Oansuters in learning environments: an imperative 
for the lOSQs. Braun* Ludwig, Cal 5:7 JulBO 
pG-10* m Education f Bibliography 
Getting problem-solving advice from a computer. 
Garson* James, cal 6:5 MaySl pLG6-196 +** 
Higher Education 

Interactive control of a videocassette recorder 
with a personal computer * Hallgren, Richard, 
art L3 5:7 JulSO pll6-134 **+ Control / 

Interface / Higher Education 


COMPUTER ASSISTED INSTRUCTION (CONTINUED) 
Microcomputer In the undergraduate science 
■Curriculum. Hub In* W.N. art 5:7 JuTBD 
pi 74-196 *“ Science 7 Higher Education 

Microcomputers in education: a concept-oriented 
approach. Wolfe. George* col 6:6 JunSl 
p146-160 *** Education / Artificial 
Intel 1 igence 

PILQT/P: implementing a high-level language in a 
hurry. Mundie, David, art l6 5:7 Jul60 
pl34-170 PILOT f Pascal 

Personal computer - last chance for CAI. 

Frenjtel. Lou, col 5;7 J U ISD pB6-% 
OefinitlDris f Education 

Sets: tutoring in BASK, Schreiber* Linda* cal 
Ll 5:3 MarHU p244-245 *** Mathematics / 

Chi Idrun / AUa ir 

Teaching with a mlcroccmputer* Gerhold, George, 
art 3:12 Dec 78 pi24-126 **+ Education / 
Higher Education 

Thirty days to a faster input (touch typing 
tutor}. Armstrong, Arthur, art LI 4:12 
Dec 79 p250-251 *** Keyboard 

COMPUTER BULLETIN BOARD SYSTEMS 

Hobbyist computerised bulletin board. 

Christensen/Suess. art 3:11 Nov78 p 150-157 

COMPUTER INSTRUCTION 

Bubble iwjiawries: a short tutorial. Halsema* A.l. 

art 4:6 Juii79 pl66-167 *** Buoble Memory 
Col lege microconputer facility. Foster/Southern, 
art 3:4 Atir78 p$D-9b *** Microprocessor / 

Higher Education 

Comiuters are ridiculously sinsplei. Wadsworth, 
Nat. art 1:3 Nov/5 p20-33 *** B0C8 

Flip flops exposed. Browning, Will 1am. art 1:4 
Dec73 p58-6l *** Integrated Circuits 

Give your micro a megabyte (virtual memory 
techniques). Grappel, Robert, art 2:7 Jul77 
P?8-81 *** Memory / Infortnation Storage / 

Virtual Memory 

Ins and outs qf volatile memories. Lancaster, 

Don* art 1:3 Nov75 p!2-17 *** Memory / 

HAM 

Introduction to miiCroprogranging* Quek, S.M, 
art 2:6 Jun?7 pll6-12Q *** Machine Language 
Magic of cgi^juter languages. Nelson* Theodor, 
art 1:8 Apr76 p24-27 -** Languages / 
Definitions 

Microprocessor course. Fohl* Mark, art 2:fl 
Aug77 p26-28* *** Microprocessor / Education 

/ Higher Education 

Multiprogramning simplified. Lahasky, Irwin, 
art 2:12 Dec77 pl40-142 

Multiprocessing 

Notes on teaching with mitrotonputers. Norton, 
William, art 3:6 Jun?8 pi38-139- *** KIM } 
Higher Education 

Read only memories in microcomputer memory 
address space. Eiehbauer, Dale, art 1:9 
May76 p24-26 ROM / PROM 

Read only memory technology. Lancaster* Don. 

art 1:4 0ec7B p64-69 ' *■- ROM 
lake a Course (in r^l1c^oprD5rarmMng)■. Mac 
Millan, Richard, art 3:3 Har78 P 168-169 
Universal turing machine. Ml lien. Jonathan, art 
1:16 Dec7G pU4-il9 *“ Turing Machines 
We interrupt this program.... Small, Gary, col 
6:6 JufiBl p 162 -166 +** Microprocessor 
What is an interrupt?* Atkins, R. Travis, art 
4:3 Mar79 p23Q-Z36 *** Input/Output / 
Microprocessor 

8080 

Explore an 8080 with Educator-lBDBD*, Howerton. 
Charles* arL l3 I: II Jn 176 p22-29 «* 

Education f 8030 / Programming Instruct Ian 
Stack It up* Allen, Charlton, art L3 4:11 
Nov 79 pi40-148 8080 / Program 1 ng 

Instruction 

DESIGN 

Building a computer from scratch. Jones* Hilary, 
art 2:11 Nov 77 pBO-92 *** Hardware 
Construction f Design i Microcomputer System 
Designing a Universal Turing Machine: a software 
approach, Monnecke, Thomas, art L3 3:12 
Dec78 p26-30 +** Design / Turing Machines 

Dirt-cheap bootstrap: mure nutes on bringing up a 
microcomputer, Woodhull* Albert, art L3 5:3 
MarSO pl42-I52 *** Micrncomputer System / 
Design 

Introduction to mlCreprograming* El ine. fieri, 
art 4:4 Apr79 p2l0-217 *** Design 

Rragracnnlnu the implementation. Crayne, Charles- 
art 1:8 Apr76 plG-18 •** Design / 5CELB] 
This circuit multiplies. Hall, Tom. art 2:7 
Ju177 p36-39 *** Mathematics / Design 

Watts Inside a power supply. Liming, Gary, art 
2:1 Jan?7 p42-48 *** Power Supply / Design 
Who's afraid of dynamic memories?* Hiuck, Lane, 
art 3:7 Jul7B p42-46* **» Memory / Design 
/ RAM 

HARDWARE CONSTRUCTION 

Build your own Turing machine. Willis, James, 
art L3 6;4 Apr&l p122-146 *** Hardware 

Construction / Definitions / Turing Machines 
Building a computer from scratch, Jones* Hilary, 
art 2:11 Nov77 pBG-92 +** Hardware 
Construction / Design / Microcomputer System. 
Coincident current ferrite core memories. Jones, 
James, art 1:11 Jul76 p6-l6 *** Memory / 

Hardware Construction 

Tutorial training con^uter* Winkel* David* col 
2:1 Jan7? p7fi-77 “** Education / Hardware 

Construction 
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Maxell Floppy Disks. Class of ’SI. 

Not a single dropout among them. 


These are the disks that achieve all you expect from 
them. They are certified free of dropouts. And each 
one meets or exceeds the most demanding specifica¬ 
tions every computer authority can set. That includes 
SO, IBM, ECMA, ANSI, JIS and Shugart. 

The quality begins with the finest raw materials 
available, and we make sure the quality stays high. 
Every Maxell floppy disk must pass an exhaustive series 
of eight quality control inspections. Under test condi¬ 
tions, after 10,000,000 passes, there is no loss of quality. 

Maxell Floppy Disks actually help protect your 
computer drive heads. The self-cleaning jacket liner 


inside every Maxell disk removes dust before it can 
affect your system. The surface lubricant reduces any 
chance of disk-caused head-wear. 

There are Maxell disks for every disk drive system in 
operation today. Maxell is leading the way with new 
disk technology for tomorrow's computers. Your Maxell 
Business or Maxell Personal Computer Products supplier 
can put our "honor-grad" to work for you, and for your 
computer, now and in the future. 

Call or write for more information. You'll learn that 
the care we take manufacturing Maxell Floppy Disks 
makes them live up to your highest expectations. 



Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074. (201) 440-8020 


Circle 238 on Inquiry card. 















































COMPUTER INSTRUCTION [ CONTINUED) 

HARDWARE REVIEW 

Heath microprocessor training system, Hubin* 

W.N. hr 3;11 Nov7B pl50~159 *•* Hardware 

Review / Microprocessor / Meath 

INTERFACE 

Notes on para He t output interfaces in memory 
address space. Helpers, Carl, art 1:3 Nov75 
p52-55 *** Parallel Input/Outpot / Interface 

MATHEMATICS 

Comments on floating point representation, 
baker, R,A. col 2:9 Sep77 piti5 *** 
Mathematics 

Floating point arithmetic*. Hashizume, Burt, 
art 2 ;It H.- 0 w77 p76-78+ *** Mathematics / 

FORTRAN 

Introduction to numbers. Simmons, we&b. art 
2-J Ju177 pB2-fl7 *** Mathematics / Binary 

Notices eye an computer arithmetic* Ledder* 
Wayne, art 3:1 Jan70 pl5Q-159 *** 
Mathematics / Binary 

Overview of long division. Gass, Geoffrey, art 
4:0 Aug 79 p22Q-224 **" Mathematics 
Sources of numerical error* Busk irk, Daniel* 
art Apr?? p46-49 Mathematics 

This circuit multiplies. Hla 11 k tom. art 2:1 
Ju.177 p36-39 *** Mathematics / Design 

What's in a floating point package?. Linker* 
Sheldon, art 2;5 May?? pG2-6fi 4t * 
Mathematics / Programming Instruction 

PROGRAMMING INSTRUCTION 

Explore an 30S0 with Educator-BOBO*. Mowerton* 
Charles, art L3 1 til Jul?6 p22-29 *** 
Education / SOSO / Programming Instruction 
introduction to addressing methods. Zarrella* 
John, art 1:10 Jun?6 p 7 6 —SO *** 

Programming Instruction / Machine Language 
Processing logical expressions (Bauer-Samelson 
algorithm extension). Maurer, U. Douglas, art 
2:3 Aug77 pl30-135 *** Programming 

Instruction / Machine Language 
Stack it up, Allen, Charlton, art L3 4:11 
Nov 79 pl4D-I4B *** BOBO / Programming 
Instruction 

Stacks in microprocessors. Radnakr Istinan/fihat. 
art 4:6 Jun79 pl6fl-I74 *** Microprocessor 
/ Programming Instruction 
What J s In a floating point package?* Linker. 
Sheldon, art 2:5 May77 p62-66 *** 

Mathematics / Programnlng Instruction 
COMPUTER LITERACY 

Cmments on the acquisition of knowledge. 

He liners* Carl, col Z;0 Aug?7 p5+ *** 

Computer Illiteracy * a national crisis and a 
solution for it. Luehrmaon* Arthur, col 6:7 
JuieO p90-102 *** Education 
Homebrewery vs the software priesthood. 

W1 Iher/Fylstra. art 1:14 0ct7B p90-94 *** 
Software Piracy / Homebrew 
COMPUTERS AND SOCIETY 

new cultures from new technologies. Papert, 
Seymour, col 5:9 Sep80 p23Q-24Q *+* 

Education / Future / Children 
Personal computing: new prospects for art and 
science. Relmers* Carl, col 3:4 Apr73 p6* 
*'** Art / Science 

Some laws of personal computing. Lewis* T.fi. 

art 4:10 0ct79 plS6-191 *** History 
What is this phenomenon personal computing?. 
Helpers, Carl, col 3:1 Jan78 p6* *** 

Publishing 

conference 

Albuquerque happenings (World Altair Computer 
Convention), art 1:10 Jun76 p36-37 *** 
Altair 

Minicomputer fair: tiny and personal* Piele. 
Donald, art 2:IL Ndv?7 p26-29 
Contests / Secondary Education 7 Higher 
Education 

Seventh annual SIGGRAPM conference- 
Llvingstcn/Dahrcfce. art 5:11 NovSO pl72-l?6 
*** Graphics / Color Graphics 
Software protection in the United Kingdom. 

Hayman, Martin* art 6:lG OctSl pl26-139 
*** Copyright f Law 7 Software Piracy 
CONSUMER INFORMATION 

Benchmarks, standards, etc. HeTmers, Carl, art 
1:3 Nov75 p9G-92 *** Standards / Benchmark 
Testing 

Budget building on a bare board, Parker* Ban. 
art 4:10 Oct?9 p2O6“2Q0 Hardware 

Construction 

Con^ut’ng inflation with the consumer prion 
index- Haldeman* Joe. coi LI 6:7 JulBl 
p3DO-382 *** Inflation / Apple II 

How to chuose 3 microprocessor. FrenZel* Lou* 
art 3:? Jul?S pl24-15Q *** Micropracessor 
7 Hardware Review 

Systems approach to a personal microprocessor* 
Suding* Robert, art 1:10 Jun?6 p32-34 •** 

Microprocessor 

Where to get bargains In used computer 
equipment*. Libes, 5ol. art 2:12 Dec77 
pi54-155 *** Retailing 
"World Power Systems: a report. Morgan* Chris. 

col 4:7 Jul79 pl93 *** Crime 
n Source, Soudinot, fi*D* art 1:9 May76 
pia**23 *** Retailing 7 Manufacturing 
CONTESTS 

APL Interpreter for microcomputers* part 1*. 
Wimble, Michael, art 2;8 Aug77 p5Q-65 *** 

APL / Interpreter 

BYTE game contest* col 6:12 DecSl p302-*3O3 
*** Games, 


CONTESTS (CONTINUED) 

Chess 4.7 versus Qavid Levy: The eonflauter beats a 
chess master. Douglas, J.R. art 3:12 Det?0 
pB4-90 *** Chess t People 
Grandmaster Walter Brown versus Chess 4*6. 
Douglas, John, art 4:1 Jan?9 pllQ-115 *** 
Chess / People 

Microchess 1.5 versus Dark Horse. Jennings, 
Peter, art 3:3 Mar78 pl66-l6? *** Chess 

Minicomputer fair; tiny and personal* Piele, 
Donald, art 2:11 ltov77 p26-29 *** 

Conference 7 Secondary Education / Higher 
Education 

Santa Cruz Open: Othello tournament for 
computers. Frey, Feler. art 6:7 JuIBl 
p26-37 *** Othello 7 Games 

Second world computer chess championships - 
Jennings* Peter* art 3:1 Jan7S plDB-118 
*** Chess 

Winners In toe BYTE first computer art contest- 
col 1:16 Dec76 p7Q *** Art 
Winners of the Great AP|_ Contest (APL 

interpreter). Kanlss/DiChrlstofaro, col 4:6 
Jun79 p 194-196 «* APL 

CONTROL 

Classroom demonstration: controlling a system 
with a microcomputer. Hill. Garnet, art L3 
3:11 Nov73 pllZ-IlB *** Science 7 Higher 
Education 

Computers and eclipses. He liners, Carl, tol 4:7 
Ju 179 p3-14 *** Astroncwiy / Science 7 

Photography 

Controlling small DC motors with analog signals. 
Sweer7eE at. art 2:3 Aug77 pifl-24 *** 
Plotter / Analog/DigtLal Circuit 7 Simulation 
Don l t forget the hardware...(control in the 
home)* He liners* Carl, cot 4:5 May 79 p&+ 

*“ 

Heating and cooling management system. Hall* 

Tom* art 6:2 FebSl p326-331 *** Energy f 

Home 

How to con^uterize your model railroad, drown, 
David* art 2;7 Ju)77 p!2*21 *** L5L-11 

JITTER (blinking lights on an Altair)*. Speer* 
Gordon* col L3 1:10 Jun76 p94 *** Altair 
Microcomputer and the pipe organ. Raskin* Jef* 
art 3:3 Mar?fl p56-68 *** Musk 

Microconputer as a laboratory instrument. 
Cosgrove* Daniel* art L3 6:11 NovBI 
p84-95* *** Science / Higher Education 

Model railroad switch control circuit. De 
Monstoy, Herman, let 1:2 0ct7S pB7 *** 
Nature of robots, part 2; simulated control 
system. Powers, Will 1am. art Q 4:7 Jkil79 
p!34-15£ *** Robots 7 Simulation / North Star 
On beginning a new project-.-(local controller of 
music peripherals). Helmers* Carl* col 4:6 
Jun?9 pfi* *** 63Q9 7 Music 
Shadow* Buck Rogers* and the home computer (home 
applications), Gardner* Richard, art 1:2 
Oct75 p5S-60 *** Home / Predictions 7 Future 

Taking the first step (stepper motors). Bo&er* 
Robert* art L3 3:2 Feb?B p35-39* *** 

Theatrical lighting graphics package. Heiosath/et 
al* art L3 3:6 Jun78 pIS3-156 *** 

Graphics / Character Generator 

6BOO 

Computer-con trolled light dlnwier, part 2: 
Implementation. Gibson, John, art 13 5-:2 
FebHO p72-8G *** 580Q / Hardware 

Construction 

Give your micro some muscles*. Grappei, Robert* 
art 2:3 Mar?7 p9-U+ *** 6300 

eoso 

Add some control to your computer: an output port 
tutorial. Barbier, Ken. art L3 4:9 Sop79 
pi96-200 *** Hardware Construction / SOSO 

APPLE II 

Apple XlO control, Arczynstl, Wayne- col L3 
6:12 Dec81 p469-472 *** itomo 7 Apple 11 7 

6502 

Computer-contro1 led viewing of the 19BQ eclipse, 
Helmcrs, Carl, col L6 5:5 MayBO p6+ *** 
Photography 7 Astronomy / Apple II 
Hunting the computerized eclipse-- Helmers, Carl, 
col L6 5:3 MarSb p£-12+ *** Photography 

/ Astronomy / Apple 11 

DESIGN 

Computer-control led light dimmer, part 1: 
design*. Gibson* John, art L3 5;1 Jan BO 
p56-72 *** Design 

Computer-controlled wood stave* Ciarcia, Steve* 
col 5:? Feb8Q p32-56 *** Energy 7 Home / 

Design 

Controlling the real world. Olson, Hank* art 
3:3 Har?a pl74-i?7 *“ Design 

Interfacing pneumatic player pianos, Helmers* 
Carl, art 2:9 Sep77 pU2-l20+ *** 

Interface 7 Music 7 Design 
Nature of robots* part I: defining behavior. 
Powers, William, art Ll 4:6 Jun?4 p!32-l44 
*** Robots 7 Design 7 Artificial Intelligence 
Non linearities in illumination, Terry, 
Christopher, col 6:2 FebSl pl&tM94 *** 
Design 

Stepping motor primer, part Ij theory of 
operation*, Giacomo, Paul, art 4;2 Feb79 
p%-105 *** Design 

Stepping motor primer, part 2: interfacing and 
Other considerations* Giacomo. Paul, art 4:3 
Mar79 p142-149 *** Interface / Design 

HARDWARE CONSTRUCTION 

Add some control to your computer: an output port 
tutorial* Barbler* Ken* art L3 4:9 Sep79 
pi96-200 *** Hardware Construction / e084> 


CONTROL (CONTINUED) 

Build a 7H-based control computer with BASIC, 
part 1* Ciarcia. Steve* col 6:7 Ju1 SI 
p33-47 Kicracormiuter System 7 Hardware 
Construction 7 2B 

Build a 23-based cmLrol computer with BASIE, 
part ?* Ciarcia* Steve* eel Ll 6;8 Ayg8I 
pSQ-72 -■** Microcumputer System f Hardware 
Construction 7 Z8 

Build a computer controlled security system for 
yourhymu. Ciarc la/Sunder land, col 4;) 

Jan/9 pb6-71 Security } Home 7 Hardware 

Construction 

Build a computer controlled security system for 
your Home; part 2* Ciarcia, Steve, col L? 

4:2 Feb79 pL62-179 *** Security / Home / 
Hardware Construction 

Build a computer controlled security system for 
your home; part 3, Cidrcia, Steve- c-ol L3 
4:3 Mar?9 pl50-L6/ *** Security 7 Home / 
Hardware Construction 

Build a simple video switch, Hallgren, Richard, 
col 6:3 MarBl p234 *** Video Display / 

Hardware Construction 

Build a touch tone decoder for remote control. 
Ciarcia* Steve- col 6:12 DecSl p42-70 *** 

Hardware Construction 7 Hnme 7 
Teleeoiimiun ications 

Cassette interface switching box for the TRS-30*. 
Afiderson, Craig, art 3:11 Nov79 pL60-161 
*** Tape Cassette / TRS-80 Model ] /Hardware 
Construction 

Computer-controlled light dimmer* part 2: 
implementation* Gibson, John, art L3 5:2 
FebSO p72-30 “* 68DD / Hardware 

Construction 

Computer-cuntrolled tank* Ciarcia* Steve* col 
Ll fj:2 fobBl p44-64 *** Toys 7 Hardware 

Construction 

Control the world! (or at least a few analog 
points). Ciarcia* Steve- art Ll 2:9 Sep77 
p3Q-43+ *** Digital/Analug Circuit / Hardware 

Construction 

Controlling DC motors* Walton* Robert, art L3 
3:7 Ju!7fl p?2-fiD *** Haraware Construction 
Controlling external devices with hobbyist 
computers*. Hosen* Robert, art 1:9 Apr7fc 
p42-45 *** Hardware Construction / Interface 

DC rmjtor controls: build a motorized platform. 
Ciarcia* Steve* col 6:5 NaySl p66-98 *** 
Hardware Construction 

Dp it yourself weather predictions*. Firth* 
Michael, art 1:16 Dec?6 p62-69 *** 

Hardware Construction / Weather 
furnace watchdog* wierenga, Theron. art Ll 
5;1 JanSD p?4-9D *** Energy 7 Home / 
Hardware Construction 

Handheld remote control for your computerized 
home. Ciarcia. Steve* col Ll 5:7 JulSD 
p22-42 * + * Home 7 Hardware Construction 7 
Input/Output 

Home in. on the range!, Ciarcia, Steve, col Ll 
Sell NovBD p32-56 *** Hardware Construction 
/ Interface 7 TRS-EO Model 3 
Microprocessor based analog/digital conversion, 
frank, Roger, art L3 i:9 May7E p?0-73 *** 

Digital/Analog Circuit / Hardware Construction 
Mind over matter; add btofeedback Input for your 
computer. Ciarcia, Steve, col Ll 4:6 Jun79 
p49-58 *** Health / Analog/DIgltal Circuit 7 
Ha rdwa re ton struct i on 

Race-car monitoring program. Johnson, Jeff, col 
16 5:6 JunGO pi96-202 **■ Hardware 
Construction 

Telephone-dialing microc omp u ter * Ren bar ge r* 

John* art L3 5:6 JunBO pl4O-170 "** 
Telecommunications / KtM / Haroware 
Construction 

There's more to blinking lights than meets me 
eye. Helmers. Carl- art L3 1:5 Jan75 
pS2-54 *** Hardware Construction 7 3006 

Tune 1 ri and turn on', part 1: a computerized 
wireless AC control ■system, Ciarcia, Steve* 

Col Ll 3:4 Apr?B p 114 -12& *“ Hardware 

Construction / Home 

Tune In and turn on. part 2: an AC wireless 
remote control system. Ciarcia* 5teve- col 
3:5 May70 p97-102 *** Hardware Construetiern 

/ Home 

INTERFACE 

Computerize a home (8SR x-10 and a TR5-B0)*. 
Ciarcia, ^teve. col l 1 5:1 JanflQ p2B-54 
*** Security / Home / Ini-rface 
Controlling external devices with hobbyist 
computers*. Bosen. Robert, art 1:0 Apr76 
p42-45 *** Hardware Construction 7 Interface 

Home in on the range!. CUrcia, Steve, co) Ll 
5:11 NovSO p32-5E *** Hardware Construction 

7 Interface 7 TR5-3U Model 3 
Interactive control of a videocassette recorder 
with a personal computer . Hallgren, Richard, 
art LJ 5;7 Jul3D pi 16-134 *** Conjputer 

Assisted Instruction 7 Interface f Higher Educat 
Interfacing pneumatic player pianos. Ho liners, 

Ear I - art 2:9 5ep77 pll2-12Q* *** 

Interface / Music / Design 
Stepping motor primer, part 2: interfacing and 
otJicr considerations, Giacomo, Paul* art 4:3 
Mar79 p!42-149 *** Interface 7 Design 
Train control display using the L5I-11 
microcomputer. Hart* Jack, art 2;7 Jul?7 
p44-5J *** Interface / LSI-11 

TRS-S0 MODEL I 

Cassette Interface switching box for the TR5-8G*. 
Anderson, Craig, art 3:11 Ndv 7B pl60-151 
*** Tape Cassette / TR5-BD Model I 7 Hardware 
Construction 
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APARTADO DE CORREOS 62533 
CARACAS 1060 - A-VENEZUELA 
TELEX: 27.876 - CPB TH - VE. 
TELEFONOS: 283.60.88 - 284.74.68 


XJ Tercer Medio 

Sistema de Information C.A. 


Apple* en CASTELLANO 

xd Tercer Medio presenta su 

sistema administrativo 

(T.M.A.) para Apple 


Disenado de acuerdo con I os principios contables aceptados en tod os I os paises de habla hispana. 

APLICACIONES COMERCIALES Y CIENTIFICAS 


CONTABILIDAD 

GENERAL 

Diario General 
Resumen del Diario 
Consulta parcial al Diario 
Mayor General 
Balance de Comprobaci6n 
Balance General 
Ganancias y Perdidas 
Catdlogos de Cuentas 
Consuitas por pantalla 


CUENTAS 
POR COBRAR 

Catalogo de Cuentas 
Listado de Transacciones 
Antiguedad de Saldos 
Saldos por Veneer 
Relacion de Cobranzas 
Relacion de Pagos 
Estado de Cuentas 
Consuitas varias por pantalla 


INVENTARIO Y FACTURACION 
CONTROL DE BANCOS 
PERT/CPM 
CUENTAS A PAGAR 
CONTROL DE COSTO DE OBRAS 

NTAJAS DEL SISTEMA T.M.A. 

• Son completamentes conversacionales. 

• El chequeo de la in form ac ion es instantaneo. 

• Los reportes impresos o por pantalla guardan 
■os formatos general mente aceptados. 

• E stein pensados para adaptarse a cualquier empresa. 

■ Toda la informaci6n estS instantaneamente disponible 

• Precision Expandida. 

• Numeros de hasta + 999.999.999.99 


Circle 413 on inquiry card. 


* Apple es rnarca registrada por APPLE COMPUTE R INC. 


\ « ^ ' * 
' i * 

.. " • ' 




CONTROL (CONTINUED) 

Hume ill on the range'. C lard a, Steve* col Li 
Sell NovBO p32-5S *** .Hardware Construction 

/ Interface / TRS-flD Model 1 
CONTROL STRUCTURES 

Building control structures in the Smal L ta lk-BO 
system. Deutsch* L* Peter* art tU 6:8 
AuyBl p322-346 *** Smalt talk / Design / 

Programming Instruct Ion 
CONVERSIONS 

5 byte hexadecimal to ASCII converter, Ooshi, 
Ashwln. col L3 4:6 Jun79 p2Qfl *** ASCII 
/ Hexadecimal / 0080 

AlM-65 i6’bit hexadecimal to decimal converticn* 
Young, R.A. co 1 L3 6:3 AugSl p413 *'* 
Hexadecimal / AIM 

Alpha locking in software (uppercase to lowercase 
confersion). Lewis* W.5. col LB 6:5 MaySO 
pL52-L54 +** Z-30 / Progrararii ng Instruction 
Alpha-Beta tree search converted to assembler* 
Bale* Stephen* col L3 6:0 Aug&l p4uS-4l2 
*** Games / TRS-80 Model I / Strategy 
Beware of interrupts (binary-coded-decimal 
conversion), Feldman. Dave, col 5:9 5epS0 
p320 *** Binary Coded Decimal 

Binary-to-BCD Converter For the BOBO. Brockman, 
D.H. col L3 6:3 AugSl p418-419 *** 

Binary / Binary -Coded Decimal / BOBO 
Converting North Star h s deletion characters. 
Killer. Alan* col L3 3:10 QctTS pl41 *** 
North Star 

Converting pitch to frequency. Katz, Robert* 
col L2 6:2 FebSl p92-94 +** Music / 

Calculator 

DC to DC converter* Piece. Michael, art 5:5 
KaySO p20 *** Power Supply / Design 

Data line {converts object code to BASIC data 
statements). Hunt, Daniel, col Li 6:3 
MarflL p216-222 *** BASIC / Utility Program / 
SOL 

Fast, multibyte 0inary tb hinary-coded-decimal 
conversion routine. Mctfuade, Michael, art 1.3 
5:2 FebSO plQ6-114 *** Binary Coded 

Decimal / Binary 

Generating bar code in- the Hewlett-Packard 
format*. McNeal, Thomas* art LI 6:1 Jan81 
pl48-I7B *** Sar Codes / Hewlett-Packard / 
Calculator 

How to do a number of conversions** Brown, 

James, art L3 i:i3 Sep76 p5G-6Q *** 

Binary / Hexadecimal / SOSO 
Lowercase-to-uppercase converter. Degler, Roger, 
col L3 5:9 Sep&Cl p326-3<?7 *** Design / 

Lowercase Modification 

ho power for your interfaces? Build 4 5 M DC to 
DC converter, Ciarcia, Steve, col 3:L0 
0C l7B p22-33 *** Hardware Construction / 

Power Supply 

On converting 60 H/ VDM-ls to 60 Hz line current. 
Mowchanuk, Timothy, col 3:6 Jun7B pl30 
*** Power Supply 

Shape table conversion for the Apple II* 

Partyka, Dave, col LL 4:11 Nov 79 p63 *** 

High R-esblution Graphics / Programming 
Instruction / Apple 11 

Simple base conversions for the TOS-DO, Curran, 
James, col LI 5:11 NovSQ pL45 *** 
Hexadecimal / TRS-SO Model I / 

Those calculating Romans (Roman numeral 
calculator). 01unman, Laurence* col LI 3:6 
Jun7fl pias-lll “* Mathematics / North Star 
Tiny Pascal compiler, part 3: P-code to H08Q 
conversion. Chung/Yuen. art L& 3:11 Nov7S 
pi32-192 *** Pascal / Compiler / MOO 
Using a keyboard ROM*. Brehm, Bob* art 2:5 
May77 p76-82 *** Keyboard / RDM / ASCII 

Variable type converter for numerical quantities. 
Moskowitz, Mike, col LI 6:2 FebSL 
p?71~272 *** Programming instruction / 

Hewlett-Packard / BASIC 
Whose BASIC does what?** LI, Teri. art 6:1 
JanBl p31fl-327 *** SASIC / Software Review 

COPYRIGHT 

Are you an author?* Mooers, Calvin, art 1:13 
Sep?6 pl6 -22 *** Software Publishing / 
Software Piracy / Security 
How can we stop software piracy?. Morgan. Chris, 
col 6;5 MaySl p&-10 *** Software Piracy / 
Security 

Legal protection for computer hardware and 
software. Becker, Stephen, art 6:5 Kay31 
plAO-146 *** Patent / Law 
Software protection in the United kingdom* 

Hayman, Martin, art 6:10 QctSl pl?&-139 
*** Law / Software Piracy / Conference 
Washington tackles the software problem- Kern, 
Christopher, art 6:5 MaySl pl2S-13a *** 

Law / Patent 
COSKAC 

COSMAC YJP, the SCA fun machine. Wei sheerer, 
Joseph, hr 2:6 Aug?7 p3G-32* *** Hardware 

Review 

COSMAC doodler. Duntemann, Jeff, art L2 5:5 
MaySQ p214-224 *** Graphics / Memory / 

Hardware Construction 

Easy programming system {hexadecimal Interpretive 
programming system). Uei&becker, Joseph* art 
L9 3;12 Dec7fl pi03-122 *** Progranmihg 
Instruction / Hexadecimal 
IPS, an unorthodox high level language* Meinzer, 
Karl. col L9 4:1 Jan7D p!46-l59 *** 

Languages / Design 

Turn your CQ5NAC VIP into a frequency counter. 

Modi a, Andrew* art L3 6:2 FebSl p31B-323 
*** Frequency Counter / Utility Program 

CP/M 

ADM-3 emulator for the Hazel tine 1500. 

Shoemaker, Charles, col L3 6:4 Aprfll 
p304-308 *** Terminal / Utility Program 


CP/M (CONTINUED) 

An^wer/Originate modem. Parsons, Rcmald* art 
L3 5:6 JunSO p24-40 *** Modem / Hardware 
Construction 

CP/M: 4 family of H- and 16-tm operating 
systems. KNdall, Gary. 6:6 Junfll 

p216-232 *** tJperating Systems 

Ins and outs of LP/M, Larson, James, art L3 
6:6 JunBl p2fr&-3DO *** Programm ng 
Instruction / 

MINCE: a text editor* KerrH Christopher, sr 
6:9 5epBl pl50-16G *** Software Review / 

Text Editor 

Micro^ofL Spftcard. Pelczarski, Mark, hr 6:11 
Nov31 pi52-162 *** Hardware Review / Z-60 / 

Apple II 

Reformatter for CP/M and THU floppy -disks. 

Lehman. John* sr 6:4 Apr&i p94-96 ix * 
Software Review / Utility Program / IBM 
Wordsmith (CP/M Or North Star word processor). 
Dahmke, Mark, sr 6:5 MayBl p254-253 ■*'*' 

Software Review / Word Processing / North Star 
CP1600 

General Instrument CP1&0Q, Baker, Robert, art 
1:7 Mar76 p46-51 *** Microprocessor / 

Hardware Review 
CREATIVITY 

On the importance of casting abstractions in 
concrete, Hefners, Carl, col 4:12 Dec/g 
pG-S *** 

CRIME 

World Power System?: a report. Morgan, Chris, 
col 4:7 Jul79 p!93 *** Consumer Information 

CfiOMEKCQ 

S5*25 interface to the &SR X-1G home control 
system, Trimble, Alan* col L3 5:9 5ep60 
p314-316 **+ Hone / Control / Interface 
About the cover (color graphics on the TV 
Dazzler). Helmers, Carl, art 1:1D Jun76 
p6-7 *** Color Graphics / Hardware Review / 

High Resolution Graphics 
Fix for the Dazzler. Baltrush, Michael, col 
4:4 Apr7g p247“24B *** Hardware Modification 

% TR5-30 talks to my Crometwco Z-2. Ha lien. Rod* 
art L3 5:6 JunBD pfl6-94 **+ TR5-80 Model 

[ / Serial Input/Qutput / ft5**232 
Proposed graphics software standard, part 2. 

Jones, Vincent, col L3 4:12 Dec79 p82-35+ 
*** Graphics / Standards 
Some example plots* Damfirsnt, David* col LI 
5:2 FehSO pl4Q-144 *** Plotting / Art 

CRYPTOLOGY 

Cryptography fn the field, part 1: an overview. 

Costas, John, art 4:3 Mar?9 p56-64 **• 

Cryptography in the field, part 2: using the 
pocket calculator*, Costas. John, art L l 
4:4 Apr79 p144-165 *++ Calculator / 

Programming Instruction / 

Machine problem solving, part 2; directed search 
using cryptarithmetic. Frey, Peter* art LI 
5:10 Octflfl p266-272 *+* Puzzles / TRS-80 

Model | 

Standard data encryption algorithm, part I: an 
overview. Meushaw, Robert, art 4:3 Mar79 
P&6-74 *"* Algorithm 

Standard data encryption algorithm, part 2: 
implementing the algorithm. Meushaw, Robert, 
art L3 4:4 Apr79 pllG-130 *■* KIM / 
Algorithm 
CYBER 170 

Linking a Pascal Microengine to a Cyber 170. 
Sedlet/Dust- art L& 6:11 NovSL p472-4a9 
*** Interface / Rascal / Pascal Microengine 
DATA BASE MANAGEMENT 

Apple U file-Tnartagement Systems* filochowiak, 
ken. sr 6:11 Novfll p274-30D *** Software 
Review / Apple II 

Data-base management systems: powerful newcomers 
to microcomputers. GagIf/Koehler, art U 
6:11 NovBl p97-l22 '** Programming Design / 

Programming Instruction / North Star 
Databandler from Miller Microcomputer Services- 
Aieharrison., A!!yn* sr 6:11 NovBl pl38-I50 
*** Software Review / FORTH / TRS-80 Model I 
Fundamentals of relational data organization. 

Neely/Stewart, art 6:11 NovSl p4B-6D *** 
Data Structures / Information Storage 
Information-retrieval system. Elmnre/Agarwal. 
art 5:10 DctBO pi 14-ISO *** Information 
Storage / Prograianlng Instruct Ion / Data 
Structures 

PDQ: a data manager for beginners* Swanson, 

Paul. art Li 6:11 NovSl p236-262 *« 

Inventory / Programnlng Instruction / TRS-&Q 
Model 111 

Survey of dit4-base management systems for 
m i e rocpi^w ter & * Bar ley/ Dr 1 see 11. art 6:11 
Naval p2DB-234 *•** So-ftware Review 

rfriting with a data-base management system. 

Brent* Edward, art 6:11 Nov31 pl3-34 
Writing / Word Processing 
DATA GENERAL 

BASIC Star Trek trainer”. Herd, Gera id* art Ll 
1:13 5ep76 p4D-42 * kk Gam^s / Programing 

Instruction 

N0JAL assembler for the 8008 microprocessor* 
Helmers, Peter, art L2 1:2 Gct75 p64-67 
*** Assembler / 0008 
DATA STRUCTURES 

Building data structures in the Small talk-80 
system. Althoff, James, art L9 5:0 AugSl 
p230-27fl *** Smalltalk / Programming 

Instruction / Information Storage 
Can we agree on standards?. Morgan, Chris, col 
6:11 NovHl pG-fl *** Standards / Information 
Storage 

DIF: a format for data exchange between 
applications programs. KaIish/Mayer. art Ll 
6:11 NovSl pl74-206 **+ Standards / 
Informatioo Storage 


DATA STRUCTURES (CONTINUED) 

Files on parade, part 1: types of files. Klein, 
Mark, art 4:2 Feb79 pl86-l92 *** 

Information Storage / Programming Instruction 
riles on parade, part 2: using files* Klein* 
Mark, art Ll 4:3 Mar79 p32-41 *-* 

Information Storage / Programming Instructien / 
BASIC 

Fundamentals of relational data organization, 
Neely/Stewart, art 6:11 NovBl p48-GQ *** 
Informalian Storage / Data Base Management 
Fundamentals of sequent 1 .a - file processing- 
Smith, Nayne* art 2;ID Qet77 pll4-I27 *** 
In format ion Starage / Prograntn i ti g Instruction / 
tape Cassette 

How do yum store 5,000 patient records?, col 
1:11 Ju 176 pD5 *** Ln-formation Storage / 

Ask BYTE / Business 

Implementing dynamic oata structures with BASIC 
files. Carter, Ted* art Ll 5:2 Feb00 
p92-102 *** Information Storage / Pragramiiing 

[ n stepc LIon / BAS IC 

[nforrti&tion-retrieval system. E lirjore/Agarwal, 
art 5:10 Octao pU4-150 *** Information 

Storage / Programming Instruction / Data Base 
Management 

Introduction to data carnpressl&n. Corbin, 

Harold- art 1*3 6:4 AprSl p21fl-25D *** 
[nformatipn Storage / Programming Instruction 
Introduction to tables. Butterfield. James, art 
3:4 Apr7B pl3-21 *” Prograiiming 

Instruct iort / Information Storage 
PERT organization: a technique for evaluating 
scnedules* Maurer, U. Douglas, art 6:10 
QctBl p4D/-412 *** Mathematics 

Partitioned data sets, Halsema, A*K art 3:12 
Dec7B p!68-173 *** Floppy Bisk Drive / 

[n forma tion 5 to rage / Prog raian log Inst rue tion 
Types and uses of direct access storage. Hill, 

' Curt, art 2:1 Jan77 p6D-65 “* Hard Disk 

Drive / Floppy Disk Drive / Information Storage 
Understanding "5AM. Gates, Reginald- art 5:6 
JunSD plOB-Uti *** Information Storage / 

Programming Instruction / Floppy Disk Drive 
DATA TRANSMISSION 

Conimnicate on a light beam*. Ciarcia* Steve* 
col 4:5 May79 p32-49 **+ Fiber-optics / 

Hardware Construction 

Communicating In two directions. Tltchener, 

Mark* art 5;6 JunBD p96-10& *** Design / 

Networks 

Data paths*. Liming, Gary, art 1:6 Feb?6 
P32-40 *** RS-232 / Definitions / 

Teleeonwmjn teat ions 

Dlgicast system: receiving data and information 
over your FM radio. Halseina, A. I. art 4:1 
Jan79 plDD-102 *** Online 5ystems 
Harnming error correcting code. Wimble, Michael, 
art 4:2 Feb79 pl30*lB2 *** Parity Checking 
/ Hamming Cddes / Error Checking 
How to pick up a dropped bit. Maurer, W* 

Douglas* art 2:7 Ju177 p72-76 *** Tape 

Cassette / Parity Checking / Error Checking 
Multiuser o.tta network: comtunicatlng over VHF 
radio* Bruninga* Robert, art 3:11 Nov7B; 
pl2Q-130 *** Networks / Multl-user Systems / 

Ham Radio 

Sky's the limit! use ham radio bands for 

intercomputer CGmnun Heation * Kisser, Joe* art 
3:11 Nov7B p4B-6i **” Networks / Ham Radio 
Transmission of digital data over twisted pair 
lines. Beebe, Edward, col 3:11 Nov7& 
pt36-137 *** RS-232 
DEBUGGING 

AJ45AT 8DBO standard debug monitor: AmSBD version 
2. Allen/Kasser. art' L3 1:13 Sep76 
pi03-122 “* Monitor / S03D 

3055: a debugging utility for the TRS-80 Model 1* 
Mitchell* 5cott. sr 6:3 Augfll ,p4DI *** 
Software Review / Utility Program / TRS-BO 
Model 1 

Comments on live board removal and Insertion* 
Stough, 5*A* col 2:11 Nov?7 pL?0 *** 
Maintenance 

DEMONS: a syirtbolic debugging monitor* Halsema, 

A* I- art L3 6:5 May31 p326-358 *** 

Monitor / 6800 / Disassembler 
Design an on line debugger. Wier/Brown. art 
1:0 Apr76 p56**62 •** Asseratily Language / 

Programming Instruction 
Handy pulser. Chrisp. Sob, art 4:9 Sep79 
pI60-I61 *** Test Equipment / Hardware 
Construction 

Is this a valid hot board placement procedure?* 
col 2:7 Jul?? p!50 *** ffeintenance 
Jack and the machine debug..*or reading the 
traces of a wild program. Grappel/Hemenway, 
art 2:12 Dec 77 p91+ 5300 / KIK8UG / 

Utility Program 

Logic probes - hardware bug chasers*. Burr, 

Ale*,, art 1:4 Dec75 p2Q-24 *** Test 
Equipment / Logic Probe 
Programming entomology (debugging programs). 
McGath, Gary, art 3:2 Feb78 p!62-166 *** 
Programming Instruction / Documentation 
5ingle stepping the B380 processor*. 5harp, 
Charles, cal L3 4;L Jan79 p!79-180 **" 
Monitor / BO80 

r 5uper STEP {TR5-S0 utility), RobhinS, Stanley* 
sr 6:5 MaySl p24S-252 *** Software Review 
/ TRS-BO Model I / Utility Program 
Trapping technique for the 80BD. Schuletn, John* 
art L3 2:0 Aug77 pLSB-161 «* 

Prograranlug Instruction / 8080 
DEFINITIONS 

"My Dear Aunt Sally'* algorithm** Grappel, 

Robert, art 1;6 Feb75 plfl-25 *** 

Programming Instruction / Algorithm 
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ibur prayers 
have been 
answered. 

r 


If you own or use a micro-computer, then chances are that 
from time to time, you’ve wished that someone could simplify 
programming. 

Because as useful as micro-computers are, they can only ever 
be as good as the programs they run. 

Well then, how does this sound? 

No more program-coding. No more debugging. And no more 
time wasting. 

Arguably more comprehensive and advanced than anything else 
of its kind, The Last One is a computer program that writes computer 
programs. Programs that work first time, every time. 

By asking you questions in plain English about what you want 
your program to do, The Last One uses your answers to generate a 
ready-to-use program in BASIC. 

What’s more, with The Last One, you can change or modify 
your program as often as you wish. Without effort, fuss or any 
additional cost. So as your requirements change, your programs 
can too. 

And if, because of the difficulties and costs of buying, writing 
and customising software, you’ve put off purchasing a computer 
system up to now, you need delay no longer. 

Available now. 

The Last One costs $600 plus local taxes where applicable and is 
now available from better computer stores. 

For further information, write to D.J. ‘AT Systems Ltd., 

Two Century Plaza, Suite 480, 

2049 Century Park East, 

Los Angeles,CA 90067. 

Tel: (213) 203 0851. 

Circle 131 on Inquiry card. 


THE L4STONE 






DEFINITIONS (CONTINUED) 

Artificial Intelligence: what Is It?. Rosenbaum, 
Richard, art Z;4 Apr?? p50-5e *** 

Artificial Intelligence 
Build your own Turing machine. Willis, James, 
art L3 6:4 AprBl pl22-14to “* Hardware 

Construction / Computer Instruction / Turing 
Machines 

Data paths*. Liming, &ary, art 3:6 Feb?& 
p32-40 *** fiS-232 / Telecomnunleal ions / Data 
Transmission 

FORTH glossary. Williams, Gregg, art 5t0 
AugBD plfl6-!9& *** FORTH 
FORTH standards team. Ragsdale, William, art 
5:10 Octaa P274-277 *** FORTH / Standards 

R or k [abbreviations and symbols), Peshka, 
Manfred, art 1:5 Jan76 p64-6c *** Writing 

LISP notes [definitions), Allen, John, art 4;i§ 
Aug79 P 62 *“ LISP 

Mag 10 of computer languages, Nelson, Theodor, 
art 1:8 Apr7& p24-27 •** Languages / 

Computer Instruction 

Magnetic recording for computers, Manly, 

WtU lam. art 1:7 Mar 76 P i8-2a 
Information Storage / Tape Cassette / Diskettes 
Microcomputer glossary. Price, David, art 2;4 
Apr?7 pl£4-126 »** 

Origins of the word “byte 11 , Buchhdltz, W. let 
2:2 F*b77 p!44 *** History / i0K 

Personal computer - last chance for CAj. 

Frenjet, Lou. col 5j7 JutBO p8&-96 *** 

Computer Assisted Instruction / Education 
Serial storage media: an introduction and 
glossary, Murphy, Brian, art 2:2 Feb77 
pBD-53 *** Information Storage / Tape 
Cassette 

Smalltalk glossary. Williams, Gregg, cot 6:8 
AugSl p4S *** Smalltalk 
DESIGN 

Advanced real-time music synthesis techniques. 
Chamber 1 In, Hal. art L3 5:4 AprBQ p?Q-94+ 
*** Music / Digital /.Analog Circuit 
Another plotter to toy with. Lucas, Peter, cot 
4:2 Feb ?9 p&G-GB *** Plotter 
Atari tutorial, part li the display list. 
Crawford, Chris, art 6:9 Sep&l p2S4-3Q0 
*** Atari / Video Display / Graphics 
Calculating filter capacitor values for computer 
power suppHas*. Thomas„ John, art 5:4 
AprSO pi 10-122 "** ?ower Supply 

Closer look at the TI Speak & Spell. Vernon, 
Peter, art 6:4 AprEtL pi50-154 *"* Voice 
Synthesis 

Clpser look at the TR5*SQ Color Computer. Baker, 
Wady, col LL 6:10 0ct8i P334-34Q *** 
TfiS-aO Color 

Coupe nt and correction for Mouse ['‘Mouse: a 
language for microcomputers"). Lane. Tom. col 
LG 5:6 Jun8Q p238-24D *** Languages } 
Interpreter / BYTE Corrections 
CcHipunlcating In two directions. Tltchener, 

Mark, art 5;6 AjflSD $96-106 *** Data 
Transmission / Networks 
Computer Information arrangement, Holliday* 
David, art 2;I0 Oct?? $156-159 *** 
Information Storage / Tape Cassette 
Current state of robotics. Helmers, Carl, col 
4:2 Feb79 p6-7+ *** Robots 
DC to DC converter. Picco, Michael, art 5:5 
MayBD d2Q '** Power Supply / Conversions 
Design principles Behind Smalltalk. Ingalls, 
Daniel, art 6:3 Aug01 p286-29B **• 
Smalltalk / Object-Oriented Languages 
Designing a eomnand language. Van den Bout, G,A, 
art L9 4:6 0un79 pi76-1B7 **■ Languages 
Designing a robot from nature, part l: biological 
considerations. Filo* Andrew, art 4:2 Feb79 
pi2-29 *** Robots { Artificial Intelligence 
Designing a universal Turing Machine: a software 
approach. Munnecke, Thomas, art L3 3:12 
Dec?8 p2&-30 *** Computer Instruction / 

Turing Machines 

Designing the logic of the system - processor 
board description, part 2. Helmers, Carl, col 
4:10 0ct?9 p&-14 *** Microcomputer System 

/ 6809 / Homebrew 

Designing with double sided printed circuit 
boards. Lamklns, David, art 4:3 Mar79 
p94-102 Electronic Circuits 

Digital cassette subsystem: part 2. digital data 
formats*,*, Ranpi1/Breimeir. art 2:3 Mar?? 
p30-43 *** Tape Cassette / Information 
Storage / Digital Audio 
Digital storage of Images, wilt tarns, Thomas, 
art 5:11 Nov3D p22G-2G3 *** Image 
Processing / Information Storage / Graphics 
Dirt-cheap bootstrap: ncre notes on bringing up a 
microcomputer, Woodhult, Albert, art La 5:1 
MarSO pl42-152 *** Computer Instruction / 

Microcomputer SystEm 

Double sided notes [on double sided printed 
circuit boards). Titus* Jonathan, col 4:6 
Jun79 pI93 '** Electronic Circuits 
Editorializing with your computer [text editor)* 
McGath, Gary, art 2:0 Aug77 p&l-BS «* 

Text Editor 

Error checking and correcting for ypur computer. 
Walker, Gregory. art 5;5 MayBO p250-276 
*** Ramming Cedes / Parity Checking / Error 
Checking 

Extremely low-cost computer voice response 
system. Anderson, James, art L3 6:2 febBl 
p36-43 ■** voice Synthesis 
Faster audio processing with a microprocessor*. 
Dally, William, art LI 4 ill Dec79 pM-76 
■« Digital Audio / Sound Effects / Audio 

Processing 


DESIGN (CONTINUED) 

Floppy disk tutorial, Rerun 1. Ira, art ?;i2 
Dec77 p24-4s *** Floppy Disk Drive / 

Information Storage / I&M 
Friends, humans* and countryrabots: lend me your 
ears (computer speech), Rice, D. Lloyd, art 
1:12 Aug?6 pl6-24 *** Voice Synthesis / 

From the publisher [lack of plugs on the Attair 
computer)- Green, Wayne, col 1:3 Nov75 
*** Attair / Standards 

Getting to know your monitor. Dalpiat, Ron. art 
5:11 NovBD p2D6-21? *** Video Display i 
Maintenance 

Give an ear to your computer (a speech 
recognition pnmer), Georgirtu, Bill- art 3:6 
Jutt7B p56-91 *** Speech Recognition 

Graphics text editor for music, part 1; structure 
of the editor. Nel&on* Randolph, art 5:4 
AprBD pi24-136 Text Editor / Mustt / 

Graphics 

High level language for 0 bit machines. 

Wil1iams/Conley, art 3:7 Jul?3 pi&2-lBl 
*** Languages t Interpreter / Compiler 
rlow to define an 05 which does hot ra?ed a wizard. 
Jones, James, col 4 ; 4 Apr79 p245-246 *** 
Operating Systems 

IPS* an unorthodox, high level language. Me Inzer, 

Mr I. CPI L9 4:1 Jan79 pl46-159 *** 

Languages / C0SMAC 

intelligent memory block: adding processors to 
enhance performance. Cast Ionian, Kenneth, art 
3:3 Kar?8 pl86-192 “* Multiprocessing 

Interfacing with an analog world - part 2, Carr* 
Joseph, art 2:6 Jun77 p54-59* 

Analog/Digital Circuit f Digital/Analog Circuit 
Introduction to microprograiwting. Cline. Ben, 
art 4:4 Apr79 p21D-217 *** Computer 
Instruction 

Introduction to multiprogramning, DahnAe, Mark, 
art 4:9 Sep79 p20-32 «* Multi-user 
Systems / Multiprogramming 
LI5F applications in Boolean logic, 

Weyhrauch/Graves. art L9 4:3 Aug79 
p2D6-211 *** LISP / Electronic Circuits 
Linear circuit analysis. Anderson, Leonard, art 
3:10 Qct7B plOO-llB **' Electronic 
Circuits 

Lpwerrasa-tn-uppercase converter. Degler, Roger, 
col L3 5 t 9 5ep80 p326-J27 

Conversions / Lowercase Modification 
M6&09 is SiliCbri, Rttter/Soney. col 4:6 May79 
p30-31 *** SS09 f Test 

Make ItQuid-crystal displays work for you. 

Ciarcia, Steve, col SjlO DctfiO pZ4-36 **■ 

LCD Display 

KlCrOCorniuter timesharing: a review of the 
techniques*,,,further reading . Johnson* 
kenneth, art 4 : 4 Apr79 p224-234 *** 
Timesharing / Multi-user Systems 
Micrograph* part I: ,,,an instruction set for a 
raster-scan display, flooch. E, Grady, art L3 
5:U NovflO pG4-02+ *** Color Craphics ( 

High Resolution Graphics / Video Display Generator 
Microprocessor for the revolution; the 6809, part 
L: design philosophy. Ritter/Soney, art L3 
4:1 Jan79 pl4-42 *■** Microprocessor / 6309 
Microprocessor for the revolution: the 6009, part 
2 : instruction set.,, Ritter/Boney, art 4:2 
Feb?9 p32-42 *** Microprocessor / 6809 

Microprocessor for the revolution; the 6BD9* part 
3: final thoughts. Rltter/Boney, art 4;3 
Mar?9 p46-52 Microprocessor / 6BDS t 

Manufacturing 

MErtlel of the brain for robot control, part I: 
defining notation, Albus, James, art 4:6 
Jun79 pi0-34 *** Robots / Artificial 
Intelligence 

Model of the brain for robot control, part 2: a 
neurological model. Albus, James, art 4:7 
Ju179 p54-9S *** Robots / Artificial 

Intel 1igence 

Model of the brain for robot control, part I: a 
comparison... Albus, James, art 4:0 Aug7g 
p&G-GD *++ Robots / Artificial Intelligence 
Model of the brain for robot control, part 4; 
mechanisms Of choice, Albus, James, art 4:9 
Sep79 pl30-14& *** Robots / Artificial 
Intel 1igence 

More on inexpensive plotters. Carmichael, 

Michael, col 2:10 Dct77 p56-59 “* 

Plottifig / Plotter 

Mouse: a language for microcomputers. Grooono, 
Peter, art L6 4;7 J u i?9 p!9G-220 
Languages / Interpreter 

Multiprocessing with Motorola's MC&B09E. Scales* 
Hunter, art l 3 6:7 JulSl pl36-156 *** 

Multiprocessing / 6809 

Nature of robots* part 3: a closer look at numan 
behavior. Powers T Will fan. art U 4[S 
Aug?9 p94-116 *« Robots / Simulation / 

North Star 

Nature of robots, part 4: looking for controlled 
variables. Powers* Hill 1am, art Ll 4:9 
Sep79 p96-112 M * Robots / Simulation f 
North Star 

Nswt: a mabila, cognitive robot, Hollis, Ralph. 

art 2:6 Jun77 p30-45 *** Robots 

Note on advances in technology larrarphous 

semiconductors), Robinson, Paul, col 3:1 

Jan7& pl65 *** Memory 

Novel bar code reader, F fl rnell/Seeds, art 3:10 
Dct7a pt62-165 **• aar Cddos / PAPER&YTE5 

On building a 1ight-ssakInu robot mochanijm, 

Al len/Rossett 1, art 3;d Aug70 p24-42 
Robots / Artificial Intelligence 
Oh eipressmg multiple condition. Fought, David, 
col 3:12 Dec 78 pl76-170 *** Lafigutgos 


DESIGN (CONTINUED) 

Pattern-directed Invocation langauges. kornfeld. 
Will lam. art 4;B Aug 79 p34-48 “* 

Languages / L15F 

Plot continues, kfalter, Leslie, art 5tl JanSO 
pl30-144 *** Plotter 

Power-line protection circuit. Schneider, Neil. 

art 6:3 MarSD p!26 *** Power Supply 
Prggraimning the implementation. Crayne* Charles, 
art LjS Apr76 pI6-I0 **+ Ccmuuter 
Instruction / SCEtBI 

Protection circuits. Newganger/Schafer, col 
5:9 SepBO p9fi-98 •“ Power Supply / 

Rationale of yet another homebrew system. 

Hp liners, Carl, col 4:9 Sep79 p6-9+ 

6809 / Microcomputer System / Homebrew 
Search for vector graphics. Gilberg* Mitchell, 
col 4:3 Mar79 pLS2 Graphics 

Simple digital filter, Grappel, Robert, art L3 
3:2 Feb 78 plM-171 Analog/Dtg ita 1 

Circuit 

Simplified theory of video graphics, part 1. 
Watson. Allen, art 5:11 NdvBQ plB0-189 *** 

Video Display / Graphics 
Simplified theory of video graphics, part 2. 
Watson, Allen- art 5:12 Dec80 pl42-156 *** 

Video Display / Color Graphics 
Small talk-80' virtual machine. Krasner, Glenn, 
art 6:3 Aug81 p300-320 *** Smalltalk / 

Compiler / Interpreter 

Smart memory, part 1. Smith, Randy, art- 4;4 
Apr79 pS4-62 Memory / Information Storage 

Smart memory, part 2, Smith, Randy, art 4:5 
May79 pi50-160 *** Memory 
Some muslngs on hardware design. Ellis, Clayton, 
art 4;| Sep7g p62-69 *** Integrated 
Circuits 

Some plotting comments, Roberts, T*P* col 3:2 
Feb78 pi72-175 *** Plotting / Plotter 
Speech recognition for a personal computer 
system, Scjddie, James, art Ll 2:7 Jul77 
p64-71 **+ Speech Rocognitlon 
Spikes: pesky voltage transients and how to 
minimize their effects, McCain, John, art 
2:11 Nov77 p54-5fi “* Power Supply 
TTL loading considerations, femalesky, Greg, 
art 2:2 F*b?7 pl22-124 •** TIL Gates 

TV color graphics*. Lancaster, Don, art 1:6 
Feb76 p62-69 *** Video Display / Color 

Graphics 

Tick...Tick,,,Tick,..BoOoom (safety problems with 
small TV sets), Jazembskl, (4,1, col 3:4 
Apr78 pi94-155 *** Video Display / Power 
Supply 

Timesharing: squeezing the most from your micro- 
Linker, Sheldon, art 4;6 Jun79 p228-233 
*** Timesharing / Multi-user Systems 
Toward a comtron pseudocode for expression of 
programs, Wingerter, Richard, col 3:6 Jon78 
p 125-12? *■** Languages 

Ultra-.low-cost network for personal computers. 
Clements/Daugherty, art 6:10 Qct&l p50-66 
*** Networks / Multi-user Systems. / 

Programming Design 

Using finite state machines. Cortest* David, 
col 4:ID Qct79 p7Q-72 *** Languages 
Watts inside a powEr supply. Liming, Gary, srt 
2:1 Jan77 p42-40 *+* ?ower Supply / 

Computer Instruction 

What's in a video display termlnaH. Halters, 

Don. art 1;7 Mar76 p70-79 *** Video 

Display / Terminal 

Who's afraid of dynamic memories!, Hauck, Lane, 
art I;7 Jul?a p42-4&* **■ Memory ( 

Con*iuter Instruction / RAM 
1-80 in parallel (parallel processing). Lnewer, 
Bob. art 3:? JuI75 p6Q-63+ *** Z-BD / 

Microcomputer System 

68DD 

Design of an M&&DQ LISP intErpreter. Taft, 5. 
Tucker, art L3 4:8 Aug79 P 132-152 *** 

Interpreter / LISP / 6800 
How to multiply in a wet climate* part 1; use and 
basis for a design, Bryant/Swasdee. art L3 
3:4 Apr78 p28-35» *** Mathematics / 680Q / 

Microprocessor 

Tlme-sharing/multl-user subsystem for 
microprocessors, Kinzer, Don- art L3 5:6 
Jun80 p!22-134 *** Tlnwsharing / Multi-user 

Systems / 6800 

APPLE IE 

Computer-aided drafting with Apple Pascal. 

Sokol, Dan. art L6 6:? JulSl p3fl8-429 *** 
Electronic Circuits / Apple II / Pascal 

CONTROL 

Building control structures in the SmallUlk-iO 
system. Beutsch* L. Peter, art L9 6;B 
AugSl p322-346 *** Smalltalk / Prpgrannilng 
Instruction / Control Structures 
Computer-controlled Light dimmer* part 1: 
design*. Gibson, John, art L3 5:1 JanflO 
p£6-?2 *** Control 

Computer-controlled wood stove. Ciarcia. Steve, 
col 5:2 Feb&O p32-56 *** En&rgy / Control 
/ Home 

Controlling the rail world, Olson, Hank, art 
3;3 Mar70 pl74-177 •** Control 
Interfacing pneumatic player pianos. Helmers* 

Ctrl, art 2:9 Sep?7 pll2-120* *'* 

Interface / Control / Music 
Minifloppy interface, Allen, David, art 3:2 
Feb78 pU4-l2& *** Minidisk Drive / 

Interface / Disk Controllers 
Nature of robots, cart I: defining behavior* 

Powers. Hilllam. art Ll 4;6 Jun79 pi32-144 
■*' Robots / Control / Artificial 
Intel 1 Igence 
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EASY TO USE — Letter Perfect is 3 single load easy to use program. It is a menu driven, character orientated processor 
with the user in mind. FAST machine language operation, ability to send control codes within the body of the program, 
mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Screen Format 
allows you to preview printed text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form 
letters, accounting files and mailing labels only with MAIL MERGE/UTILITY by LJK. FEATURES — Proportional/ 
Incremental spacing * Right Justification * File Merging * Block movement * Headers * Footers * Print MuitipleCopies * 
Auto Page Numbering * Scroll forward/backward * Search and Replaces * Full cursor control * Underlining * Boldface * 
Superscripts * Subscripts * Auto page numbering # Insert character/line * Delete character/line * Centering * Horizontal 
tabs/changeable * Multifunction format tine (line spacing — left margin — page width — lines/page — change fonts — top/ 
bot margin adjust) MUCH MOREL $149.95 

ATARI VERSION 2.0 #2001 

Compatible with Atari DOS- Uses proportional font right justified with Atari 825/Centronics* 737 T 739 printers. Uses 
EPSON MX* Series + Graf trax /italicized font Can mix type fonts on same page; mix boldface and enhanced font in same 
line with justification. Can be used with 16K Atari/400. 

"Compared to the price of many other word processors, this package is a steal. It does everything the advertisement 
claims and more. On top of this the software is very easy to use." A.N.A.L.O.G. MAGAZINE 

APPLE VERSION 5.0 #1001 

DOS 3.3 compatible - Use 40 or SO column interchangeably (Smarterm — ALS; Videoterm-Videx; Full View 80 - Bit 3 
Inc.; Vision 80 — Vista; Sup-R Term — M&R Ent.) Reconfigurable at any time for different video, printer, or interface. 
USE HAYES MICROMODEM ll*LCA necessary if no 80 column board, need at least 24 K of memory. Files saved as 
either Text or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT* by LJK. 

"For $150, Letter Perfect offers the type of software that can provide quality word processing on inexpensive micro* 
computer systems at a competitive price." INFOWORLD 


DATA PERFECT 


T.M. LJK 


APPLE & ATARI 

DATA BASE MANAGEMENT $99.95 

Complete Data Base System, User orientated for easy and fast operation. 100% Assembly language. Easy to use. You may 
create your own screen mask for your needs. Searches and Sorts allowed. Configurable to use with any of the 80 column 
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video. 
Utility enables user to convert standard files to Data Perfect format. Complete report generation capability. Much More* 

$29.95 
APPLE & ATARI 


EDIT 6502 


T.M. LJK 


This is a coresident — two pass ASSEMBLER, DIS¬ 
ASSEMBLER, TEXT EDITOR, and MACHINE LANGU¬ 
AGE MONITOR. Editing is both character and line 
oriented. Disassemblies create editable source files with 
ability to use predefined labels. Complete control with 41 
commands. 5 disassembly modes, 24 monitor commands 
including step, trace, and read/write disk. Twenty pseudo 
opcodes, allows linked assemblies, software stacking 
(single and multiple page) plus complete printer control, 
i.e. paganation, titles and tab setting. User can move 
source, object and symbol table anywhere in memory. 
Feel as if you never left the environment of BASIC. Use 
any of the 80 column boards as supported by LETTER 
PERFECT, Lower Case optional with LCG. 

UK DISK UTILITY APPLE $29.95 

This menu driven program allows the user to manipulate a 
variety of different file types. Binary, Text, and Source 
files may be easily converted into each other. The pro¬ 
gram may be used with APPLESOFT*, VISCALC*, and 
other programs. These program files may be readily 
adapted for multiple use including editing with LETTER 
PERFECT word processings. 


MAIL MERGE/UTILITY 

This menu driven program combined with LETTER 
PERFECT allows user to generate form letters and print 
mailing labels. With the Atari, you may CONVERT 
ATARI DOS FILES, or Visicalc files compatible for 
editing with LETTER PERFECT. Utility creates Data 
Base files for Letter Perfect. 


LOWER CASE CHARACTER 
GENERATOR 


$34.95 


HtJ«SKO^?$tuCiHxHK3^»bcd#l«hi5k?Ko 

p^MFtuuuxyzf I } 


Lower Case Character Generator for the Rev. 7. Apple II 
or 11+ computers. When Installed, this Eprom will generate 
lower case characters to the video screen. Lower case 
characters set has two dot true descenders. Installation 
instruction included. Manual includes listing of software 
for full support and complete instructions for shift key 
modification. Compatible with LETTER PERFECT. 
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LJK ENTERPRISES INC. 
P.0. Box 10827 
St. Louis, MO 63129 



L COMPUTER BASED SOFTWARE ENTERPRISES 

M (314)846-6124 



DEALER 

INQUIRES 

INVITED 


Trademarks of: Apple Computer — Atari Computer — Epson America — Hayes Microcomputers — Personal 
Software — Vide* — Bit 3 Inc. — M&R Ent. — Advanced Logic Systems — Vista Computers 
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DESIGN (CONTINUED) 

Nonlinear 1 ties In i llumination♦ Terry* 
Christopher, col 6;2 FeEjSl piaa-1-94 *“ 
Control 

Single chip video controller, Haas* Bob. art 
4:5 Kay79 p52-75 *** Video Controller / 
Integrated Circuits / Hardware Review 

Stepping ml<$r primer, part 1: theory of 
operation*. Giacomo* Paul, art 4:2 Feb?S 
p90-IDS *** Control 

Stepping motor primer* part 2: interfacing and 
other considerations. Giacomo, Paul, art 4:3 
Mar?9 p!42-149 *** Control / interface 


GAMES 

Approaching game program design. Stock. H*L. 
art 4:2 Feb79 pL20-L26 *“ Games / 

Programming Instruction 

Character variation in role-playing games. 
Freeman. Jon. art 5:12 Dec80 d90 •** 

Games / Strategy 

HARDWARE CONSTRUCTI&N 

Another plotter to toy with* revisited: design 
and construction details- Newton** Robert, 
art U 5:2 Feb80 p2Q2-2Q7 *** Plotter / 

Hardware Construction / KlK 

Building a tonputer from scratch, Jones* Hilary, 
art 2:11 Nov77 pBD-92 «* Hardware 
Construction / Computer Instruction ( 
Microcomputer System 

Computer music: a design tutorial. Orloftfcy* 
Thomas, art L3 6:3 KariBl p3l?-33? •** 
Music / Hardware Construction / Z-ao 

Designing a robot from nature* part 2: 
constructing the eye. Elio* Andrew, art 4:3 
Har?9 pLL4-L23 **- Robots / Hardware 
Construction 

Implementing an LSI frequency counter. Lynne* 
Perry, art L3 2:It Nov?7 pl46-I49 *** 
Frequency Counter / Hardware Construction 

LEDs light up your logic. Gray. E.W. art 1:6 
Feb76 p54-57 *** Hardware Construction 

Modular construction, or why not do It yurselff, 
Halters* Don. art L;2 0ct?5 p4G-47 **+ 

Hardware Construction 

Photo essay: physical hardware of a new computer 
backplane. Helmers, Carl, art 4:7 Jul79 
P1S4-197 •** Hardware ConstructIon / 
Microcomputer System 

Photographic nates an prototype construction, 
Helmers* carl, art 1:4 Dec75 p94-96 *** 

Hardware Construction 

Recording with current instead of voltage, Hein* 
David, col 6:2 Febai pl.38-l.4Ci *+* Tape 
Cassette / Hardware Construction 

Switching power supplies: an Introduction. 
Clarcla* Steve, col 6:11 NovBI p36-45 ■*+ 

Power Supply / Hardware Construction 


HARDWARE REVIEW 

Single chip video controller, baas* Bob- art 
4:5 May79 p52-?5 "** Video Controller / 
Integrated Circuits / Hardware Review 


INTERFACE 

Designing multichannel analog Interfaces. Kraul, 
Douglas, art t_3 2:6 Jun77 plfi^ZJ *** 
Interface / Analog/Digital Circuit 
How to get your Tarbell going [cassette 

interface]*. Weinstein, Larry, art L3 3:7 
Ju 17fl pI62-171 *** Tape Cassette / interface 
Interfacing pneumatic player pianos. Helmers* 
Carl, art 2:9 Sep7? p!12-120+ -** 

Interface / Control / Music 
Interfacing with an analog world - part 1. Carr, 
Joseph, art 2:5 May?? p56-6D *** 

Interface / Analog/DigHal Circuit 
Minifloppy interface. Allen, David, art 3:2 
FetiZB 0114-125 *** Minidisk Drive / 

Interface / Disk Controllers 
Stepping motor primer, part 2: interfacing and 
other cons 1 derations, Giacomo. Paul, art 4:3 
Mar79 pi42-!49 *** Control / Interface 

Waterloo RF modulator. Banks, Walter, art 3:1 
Jan73 p94 *** Video Display / Interface 


MATHEMATICS 

Clock less multiplication and division circuits. 
Weed* Kike, art 3:12 Dec7B pl2S-136 *** 

Mathematics / Microprocessor 

How to multiply in a wet climate, pan 1: use and 
basis for a design. Bryant/Swasdee, art U 
3:4 Apr7B p2B-35+ *« Mathematics ( 6BO0 / 
Microprocessor 

Numerical methods in data analysis- Nguyen* 
loan, art L4 6:5 Mayfil p435-44G *** 
Mathematics / Fortran 

Some musing* on Sop lean algebra*, 

Dunee/Schwartz, art 3:2 Feb7S p25-29 *** 

Mathematics / TTL Gates 

This circuit multiplies. Mali* Tom. art 2:7 
Ju 177 p36-39 *** Computer Instruction / 

Mathematics 


PROGRAMMING INSTRUCTION 

Add macro expansion to your microcomputer, part 
2, Brown* David, art 5:11 NovBO p361-371 
*** Assembler / Programing Instruction 
Approaching game program design. Stuck, H. L. 
art 4;2 Feb79 pL20-L26 *** Games f 

Programming Instruction 

Building control structures in the SmalItalk-AQ 
System. Deutsch. L. Peter, art L9 6:9 
AugSl p322-346 *** Smalltalk / Programing 
Instruction / Control Structures 
Small talk-BO system. Xeroa Learning Group, art 
6:B Augfll p36-4B *** Smalltalk / 

Programming Instruction 


DESIGN (CONTINUED) 

Structured programing with Harmer-Orr diagrams* 
part li design. Higgins, DiviJ. art 2;12 
Dec? 7 plQ4-110 *** Structured Programming / 
Programing Instruction 
What's inside Radio Shack's color computer?*. 
Ahrens/et al, art 6:3 Mar3l p9CM3D *** 
TRS-80 Color / 6809 / Programming Instruction 
DIGITAL audio 


Audio processing with a microprucessor. G^ver* 
Torn, art L3 3:6 Jull?B pi66-173 *“ Sound 

Effects / 6502 / Audio Processing 
Digital cassette subsystem: part 1, digital 

recording background..,. Rampi I/Greimeir, art 
2:2 Feb77 p24-31 *** Tape Cassette 

Digital cassette subsystem: part 2, digital d*U 
formats,.,, Rampil/Bresmpir. art 2:3 Ksr77 
p38-4$ *** Tape Cassette / Information 
Storage / Design 

Faster audio processing with a microprocessor*. 
Dally, Mil Ham. art L3 4; 12 Dec?9 P 54-?6 
*** Design / Sound Effects / Audio Processing 
Voice for the Apple without extra hardware. 

Pdyrte, Robert, art Ll 6; 11 NovBI p499-50I 
*** Voice Synthesis / Apple II 
DIGITAL/ANALOG CIRCUIT 

A/D and D/A conversion - an inexpensive approach. 
Mikel* Roger, art 6:2 Feb81 p312-3l6 "** 

Analog/Qlgital Circuit / Hardware Construction 
Advanced real-time iwisic synthesis techniques. 
Chunkier Hu* Hal. art L3 5;4 AprBO p70-54+ 
*** PtiSit / OeSlqn 

Control the world I (or at least a few analog 
points), Clare la. Steve, art Ll 2:9 Sep77 
p3Q-43+ *** Control / Hardware Construction 
Interfacing with an analog world - part 2, Carr* 
Joseph, art 2:6 Juu7? pS4-59+ *** 

Analog/DigiUl Circuit / Design 


analog/digital conversior 
L3 1:9 Kay76 p70-73 


Frank* Roger, art 
Control / Hardware Construction 
Music making (square-wave music and 

software-drIven D/A lynthesis)- eol 6:7 
JulSI pB4 *** Music / Apple II 
PADDLE5: Interfacing with modular breadboards. 
Comtos/Field, art 6:4 AprSl @349-357 *** 
Analog/Digital Circuit / Interface / Hardware 
Construction 
DISASSEMBLER 

6900 disassembler. Lent** Boo. art l 3 4:6 
Kay79 pLQ4-109 -** 6SG0 / SMtPC 

DEMONS: a symbol 1c debugging monitor, Halseme. 

A,t* art L3 6:5 Hay9L p326-359 *** 

Debugging / Monitor / 6900 
Mini-disassembler for the 2650, Teja/Gonnella. 
art L3 4:5 M ft y79 p233-237 *** 2650 

DISK CONTROLLERS 

Build the Disk-BO: memory expansion and 
floppy-disk control (TRS-fla). Clare la, Steve, 
col 6:3 MarBl p36-52 *** Hardware 

Construction / Minidisk Drive / TR5-90 Model t 
Floppy disk Interface*. Allan, David, art l 3 
3:1 Jan7fl p5fl-/6 *'* Floppy Disk Drive / 
Interface / 6BDD 

Inwrove TRS-B0 disk operation: add an external 
data separator, Kline, Ken. col 5:5 MaySI 
p102-104 *** trs-BO Model I / Hardware 
Modification / Minidisk Drive 
Interface a floppy-disk drive to an BOSOA-based 
CoTOiter. Hoeppnar, John* art L3 5:S MayBfJ 
p/2-102 *** interface / 9080 / Minidisk 
drive 

Minifloppy interface. Allen* David, art 3:2 
Feb78 pi 14-125 *** Minidisk Drive / 

Interface / Design 

Percom's Doubler. Kelly* Mahian, hr 6:7 Julfil 
P344-352 *** Hardware Review / TRS-BO Model 
I / Minidisk Drive 

Relocatable bootstrap for the Tarbell disk 
controller. Smith, Hector, col L3 6:4 
Aprfll pl4fl *** Operating Systems 
DISKETTES 


Magnetic recording for computers. Manly, 

HI 11 lam. art 1:7 Mar76 
Information Storage / Tape Cassette / 
Definitions 
DOCUMENTATION 

Beach ball software (documentation and 
applications). Helmers* Carl, col 1:5 Jan76 
p9-10 *** 

Bits and bytes in Pascal: and other binary 
wonders. Casseres* David, art L& 6;10 
OctBl P44B-457 *** Pascal / Programing 

Instruction / Apple ]I 

Concerning user's manuals. Coburn, H. Edgar, 
col 4:6 Jun79 pl90-I92 *** 

Introduction to 0NF [Backus Normal Form). 

Maurer* tf.D. art 4:1 Jan79 pi 16-125 *** 
Languages 

Programming entcwiology (debugging programs). 
McGatn* Gary, art 3:2 Feb7S p!62-166 *** 

Debugging / Prograntriing Instruct ion 

What is good documentat ion7. Howard* Jim. art 
6:3 MarBl pU2-150 *** Writing 

EARQM 

Add nonvolatile memjry to your computer. 

Ciarcia, Steve, col 4:12 Dec79 p36-53 *** 
Memory / Hardware Construction 


EDUCATION 

Books as an antidote to the CAE blues, of take a 
publisher to lunch. Dwyer* Tom. col 5:7 
JuiaO p?4-94 *** Computer Assisted 
Instruction / Publishing / Software Publishing 
Capital of New Mexico is Santa Fe. White. 
Luring, cul Ll 3:3 War/9 pl?D-171 *** 
Altair / Social Science 
Conputer illiteracy - a national crisis and a 
solution for it. Luehrmann* Arthur, col 5:7 
Jo ISO p93-102 *** Computer Literacy 


education (continued) 

Coi^iuters in learning environments: an imperative 
for the IBBDs. Braun, Ludwig, cal 5:7 JulSO 
P&.IO* *** Computer Assisted instruction / 
Bibliography 

Constellation I: an astronomy program. Berenbon* 
Howard, cpt Ll 6:3 Marfll p333-335 *** 

Astronomy / TRS-BQ Model I / SWTPC 
Courseware magazine, Holden. Elaine, sr 6:11 
Nov91 pl66-172 *** Software Review / 

Pub I ishing 

Explore an BOBU with Educatur-BCiao*, Howerton* 
Charles, art L3 1:11 Jul76 p22-Z9 *** 

Computer Instruction / BOBO / Programiing 
EnsLruc Lion 

High school computer system. Lett, Christopher, 
art 1:10 Jun?6 p28-30 * 1 ' 4 Altair / 

Secondary Education 

Hydrocarbon molecule constructor. Matthews, 
Randan, art Ll 5:3 MarBO pl56-166 *** 

Science / Apple 11 

-LISP based systems for education. Laubsch/et al. 

art 4:B Aug 79 pl8-Z4 *** LESP / Logo 

Microtunputers in education; a concept-oriented 
approach. Wolfe. George, col 6:6 JunBi 

pl46-l60 *** Computer Assisted Instruction / 

Artificial Intelligence 
Microprocessor course. Fottl* Hark, art 2:9 
Aug77 p26-2B* *** Microprocessor / Lfladuter 

Instruction / Higher Education 
Multi-micro learning environments [Solo/NET/works 
Project], Dwyer, Thomas, col 6:1 Jan0l 

pi04-116 *** Multi-user Systems / Games f 

Simulation 

Multiple-machine loader for classroom computers. 
Hallgren, Richard, col 5:lO OctBO p90-94 
*** Interface / Multi-user Systems 
New cultures from new technologies, Papert. 
Seymour, cul 6:9 5ep80 p230-24D *** 

Future / Computers and: Society / Children 
Personal computer - last chance for CAI. 

FVemel, Lou. col 5:7 Ju 180- p86-86 *** 
Computer Assisted Instruction / Definitions 
Teaching with a microcomputer. Cerhold, George, 
art 3:12 Dec7fl p!24-126 *** Computer 
Assisted Instruction / Higher Education 
Tutorial training computer. Wlnkel, David, col 
2:1 Jan?7 p76-77 *+* Computer Instruction / 
Hardware Construction 

muSIMP/muMATH-79 symbolic math system. Williams, 
Gregg, sr 5:11 NovflD p324-333 *** 

Software Review / Mathematics / Utility Program 
ELECTRONIC CIRCUITS 

Computer-aided drafting with Apple Pascal. 

Sokol, Dan, art L6 6:7 JuIBl p3flfl-429 *** 
Design / Apple II / Pascal 
Designing with double sided printed circuit 
boards. Lamklns, David, art 4:3 Mar79 

P94-1Q2 Design 

Digital circuit simulation. Welkins, 5. Leon, 
col L2 4:4 Apr?9 pl?2-174 *** Slmulitloh 

/ Calculator / 

Double sided notes [on double sided printed 
circuit boards). Titus, Jonathan, col 4:6 

Jun79 pi93 *** Design 

LISP applications In 5oclean logic. 

Weyhrauch/Graves, art L9 4:8 Aug79 
p2M-2U *** LISP / Design 
Linear circuit analysis, .Anderson. Leonard, art 
3:10 0ct?9 plCKMLfl *** Design 
Make your own printed circuits, Hogenson, James, 
art 1:11 Ju176 p59-63 *** Hardware 
Construction / Manufacturing 
What's an I 2 L [I squared l) 7. Steeden, Terry, 
art 1:12 Aug76 p84-8fi *** TTL Gates 
ELECTRONIC MAIL 

Grass roots electronic post office, Helmers* 
Carl, cul 5:6 JunBO p6-LD *** 

Interpersonal wed media; what's news?. Levin* 
James, art 5:6 JunBO p2l4-22B *** 

Electronic News / Networks 
Personal computer network [transfer of mes-sages 
and files), col 2:9 S R p77 p59-61 *** 

Networks 
ELECTRONIC NEWS 

Eflterpersonalfzed media: what's hews?. Levin, 
James, art 5:6 JunBO p214-22fl *** 

Electrunic Mail / Networks 
ELEMENTARY education 

Simple math lessons (math test)* Lloyd, Robert. 
cnT Ll 2:11 Nbv77 p6Q *** Mathematics / 
Tiny BASIC 

What makes computer games fun?. Malone, Thomas, 
art 6:12 DetSl p2SB-?77 *** Games / 
Software Review 
ENERGY 

Analyze your car's gas economy with your 
computer, Bauemschub* John, art Ll 2:10 
0ct?7 plod-167 *** Automobile / 5WTPC 

Computer simulation af a solar-energy system. 

Doan, Daniel, art Ll 6:7 JulST plSB-172 
*+* Simulatlun 

Cumputer-tuntrolled wood stove, Ciarcia, Steve, 
col 5:2 FebBO p32-5b *** Control / Home / 
Oesign 

Energy Cunservatlon with a ■microcomputer. 
Jacksun/CflUahan, art Ll 6:7 Julfll 
pl/a^oa **• Home / pet 

Energy Kasurennt with the Apple II* Murray, 
William, col Ll 6;7 JulSl p294-2D9 *** 

Analog/Digital Circuit / Apple II 
Energy-savIng cost/benefit analysis. 

Hetheringtori* R. col Ll 6; 2 Febai p26fi-270 
*** Home 

Evaluate your home's energy efficiency: conserve 
energy with your*,.. Seasley* Kimball, art 
Ll 6;10 Octal p25D-26D *** Hume / TRS-BO 
Model I 
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A 

ATARI 

Computers 
for people; 




800„$749 


410 Recorder 

.$59.00 

810 Disc Drive 

£444.00 

822 Printer 

$359.00 

825 Printer . 

. . . £629.00 

830 Modem 

$159.00 

820 Punter 

$269 OO 

850 interlace , 

£159.00 

New DOS 2 System 

$21,00 

CX70 Light Pen 

$64.00 

CX30 Paddle 

. $10.00 

CX40 Joy Stick 

$18 00 

CXB53 16K RAM 

.$89.00 

Microtek 16K RAM 

$75.00 

Microtek 32K RAM 

$169.00 



400™ 

$329 


ATARI SOFTWARE 

CX404 Word Processor . . . £119.00 

CX404 PILOT . £68.00 

CX413 MiprosedI Basic. £68 00 

CX4101 Invitation To Programing E $17 00 

CX4102 Kingdom £13 00 

CX4103 Statistics $17 00 

CX4104 Mialmg List $17 00 

CX4105 Btack^ck £13 00 

GX4106 invilalion to Programing 2 . . .$20.00 

CX4107 Biorylhm $13.00 

CX4108 Hangman. .$13.00 

CX41Q9 Graph H £17.00 

CX41 10 Touch Typing .$20.00 

CX4111 SPACE INVADERS $17 00 

CX4112 Slates & Capitals $13 00 

CX4114 European Couniries & Capitals $13 00 

CX4115 Mortgage & Loan Analysis $13 00 

CX4116 Personal Fitness Program $59.00 

CX4117 Invitation To Programing 3.$20.00 

CX4118-20 Conversational Languages tea.) $45.00 
CX4121 Energy Czar . $13,00 

CXL4001 Educational Master $2 l 00 

C X6001 17 Ta I k & Tea c h Se nes (ea.) $23.00 

CX&l 06 Bond Analysis $20.00 

CX8107 Stock Analysis $20 00 

CX8101 Stock Charting .£20 00 

CXL4002 Basic Compu 1 1 ng Language £46.00 

CXL4003 Assembler Editor $4600 

CXL4O04 Basketball . £24 00 

C X L 4 005 V ideo E a sel $2400 

CXL4O06 Super Breakoul . £30.00 

CXL4G07 Music Composer . $45.00 

CXL4009 Chess . $30.00 

CXL4010 3DTicTacToe $24.00 

CLS4011 STAR RAIDERS $39.00 

CXL4012 MISSLE COMMAND $32.00 

CXL4013 ASTEROIDS . $32.00 

CXL4015 Tele Link $20 00 

Visicalc. $149.00 

Letter Perfect (Word Processor] . .. $109.00 

Source ■■ $89.00 


^commodore 



CBM 8032 $1149 


4016 ... 

4032 
8096 . 

CBM4022 Printer 
Tally 8024 

CBM C2N Cassette Drive 
CBM4040 Dual Disk Drive 
CBM8050 Dual Disk Drive 

SOFTWARE 

WordPro3 Plus 
WordPro4 Plus 
Commodore Tax Package 

Visicalc . 

BPi General 1 Ledger 
OZZ Informal io n Sy st em 
Dow Jones Porlfolio 
Pascal 

Legal Time Accounting 

Word Craft 80. 

Create A Base 

Power . 

Socket-2-Me 

Jlnsam . 

MAGIC 


$799.00 
£999 99 
£1795.00 
£629 00 
£1699 00 
$6900 
£1039.00 
$1349 00 


$229,00 
$329 00 
$399 0O 
£149 00 
$329.00 
$329.00 
$129.00 
$239.00 
$449.00 
$289.00 
£24900 
$89.00 
$ 20.00 
$Cal l 
$ Call 



VIC 20 $259 


Vic TV Modual. £19.00 

Vic Cassette £69.00 

Vic 6 Pack Program ... $44.00 

VIC 1630 Commodore Dalasselte $69 00 

VIC 1540 Disk Drive . . . $499.00 

VIC1515 VIC Graphic Printer $399 00 

VIC1210 3K Memory Expander $32 00 

VIC1110 BK Memory Expander £53 00 

VIC1011 RS232C Terminal Interface $43.00 

VIC1112 VIC IEEE 48B Interface $86 00 

VIG1211 VIC 20 Super Expander.$53.00 

V1C1212 Programmers Aid Cartridge . . . $45.00 

V1C1213 VICMON Machine Language Monitor . $45.00 
V1C1901 VIC AVENGERS $23 00 

V1C1904 SUPERSLOT $23.00 

VIC1906 SUPER ALIEN $19.00 

VIC 1907 SUPER LANDER .. S23.00 

VIC 19D8 DRAW POKER.£23.00 

Vic 1909 MIDNIGHT DRIVE $23,00 

VT106A Recreation Pack A . $44 00 

VT107A Home Calculation Pack A $44 Q0 

VT164 Programmable Chamc leriG ramegraph ics $12.0o 

VT232 VlCTermi I Terminal Emulator . .. $9.00 



HEWLETT 

PACKARD 


' Vi :■ \ 



HP»85$2595 


NEW* HP* 125 £3295 00 

HP*83 .$1795.00 

HP*85 16K Memory Module £249 00 

5 V< " Dual Master Disc Drive $2129.00 

Graphics Plotter (7225B) $2079.00 

Cali for HP Soltware Prices A Information. 


Texas Instruments 



TI-99/4 $399 


PHC 0O4 T199/4 Home Compuler 
PH p 1600 Telephone Goupier 
PHP 1700 RS-232 Accessories Interlace. .. 
PH P 1600 Disk Drive Controller 
PHP 1850 Disk Memory Drive 
PHP 2200 Memory Expansion (32K RAM) 
PHA21O0R.F Modulator 
PHP 1100 Wired RemoteCent rollers; Pair) 
PHM 3006 Home Financial Decisions 
PHM 3013 Personal Record Keeping 
PHD 5O01 Mailing List 
PHD 5021 Checkbook Manager 
PHM 3008 Video Chess 
PHM 3010 Physical Fitness 
PHM 3009 Football 
PHM 3018 Video Games I 
PHM 3024 Indoor Soccer 
PHM 3025 Mind Challengers 
PHM 3031 The Atlack . 

PHM 3032 Blasto . . 

PHM 3033 Blackiack and Poker 
PHM 3034 Hustle 
PHM.3036 Zero Zap 
PHM 3037 Hangman .. . 

PHM 3038 Connect Four 
PHM 3039 Yahtzee 
PHM 3017 Terminal Emulalor I 
PHM 3026 Exiended Basic 
PHM 3036 Terminal Emulator 11 


$399.00 
$169.00 
$169 00 
$239.00 
$389.00 
$239.00 
$43.00 
$31.00 
$26 00 
$43 00 
$60 00 
£18.00 
£60.00 
S26.00 
£26 00 
$26 00 
£26.00 
$ 22.00 
$35.00 
$ 22.00 
. $ 22.00 
$22 00 
£18 00 
$18.00 
£1800 
£22 00 
£39 00 
£88 00 
£45,00 


Sycom Blank Disk <tG> 
Maxell MDl. .. . 

Maxell MD II (10). 


DISCS 


.. $29,00 
... £36.00 
$46.00 


PRINTERS 

Epson MX-70 

! PSOrl US pt Call ,or pr,ces 

Epson MX 80 FT 

Diablo 630 

TEC 1500 Starwrller 25cps . . £1495.00 

TEC 1500 Star writer 45cp9 . $1795.00 


No Risk, No Deposit On Phone Orders, COD or Credit Card, 
Shipped Same Day You Call * 

* on all in stock units 

IN PA, CALL (717) 327-9575 \OvV/ AvO O Y3 w 

COMPUTER MAIL ORDER 


501 E. THIRD ST +1 WILLIAMSPORT, PA 17701 


OVER 40 YEARS EXPERIENCE 
IN SOPHISTICATED ELECTRONICS 


H 1 

To Order 

Phone orders mvrled [800 number is fen order desk 
pnlyi Or send check or money order and receive 
free snipping Pennsylvania residents add 6% 
sates fax Add 3% for Visa or M C. Equipment 
ts suhiect to price change and availably wUhoul 
notice Please call between 11 AM & 6 PM 


Circle 88 on Inquiry card. 


BYTE December 1981 393 



































































ENERGY {CONTINUED) 

Furnace watchdog* Uierenga* Tharon* art Ll 
5:1 JanBCl p/4-9U Control / Home / 

Hardware Construct ion 

Gasus® (program to keep track of autcwtob i In 
expense*)- Firth. Hike, col Ll 5;2 Ft?b3U 
pflZ-84 * * * Au toi(Bb i 1 e 

Harvesting the sun's energy* Mobus* George, art 
Ll 6:7 JulBl p4ti-5« *•• Simulation / 

PDP-11 

Heating and cooling management system* Hail, 

Tom, art. 6:2 FebBl p326-331 *“ Control / 

Home 

[riramuus traveling-salesman problem: a practical 
approach. Parry/Pfeffer. art Ll 6:7 JulHil 
p252-29<J **• Mathematics / Puzzles / 5WTPC 

Kalman mileage predictor-monitor, Lohdfll, 

Jerry, art L2 6:7 Jul&l p23D-248 *** 
Automobile / Calculator / Hathematics 
Power helps analyze electric bills. Wolfe, 

Karen, art Ll 4:10 Dct79 p4B-54 *** Home 

/ North Star 

what time does the sun rise and set?. Barkstrom, 
Bruce. art Ll 6:7 JulSl p94-H4 *** 

Astronomy 

Build a low-cost EPRUM eraser*. Gaiter, L.B* 
art 5:4 AprSO p234-238 *** Hardware 
Construction 

Build an intelligent EPROM programmer. Ctarcla, 
Steve* col Ll 6:10 Octal p36-4B *** 

Hardware Construction / ZB 
Build the “Coffee Can Special" EftQM eraser. 
Burbey* Laurence, art 2:1 Jan77 p91 ** 4 

Hardware Construction 

Progam those 2708st. Glaser, Robert* art L3 
5:4 AprSO pl9S-2lO *** Hardware 
C«1 Struction / Programming Instruction / BOBO 
Program your nest FROM In BAilC*. Clareia, 

Steve, col Ll 3:3 Mar78 pS4-93 *** 

Hardware Construction / Programing instruction 
Programning in the dark {programming 2708s). 

Sainio, Jeffrey, col 5:9* 5epBD p321 '*• 

Programing Instruction 
Zapper: a computer driven Effl3M programeer*. 

Gable, G.H. art L3 1:12 Dec 78 plOO-106 

*** Hardware Construction / Programming 
Instruction 
ERROR CHECKING 

Error checking and correcting for your co-mputer. 
Walker, Gregory, art 6:5 MayBfl p250-276 

*** Design / Hamming Codes / Parity Checking 
Harming error correcting code- Wimble. Michael, 
art 4:2 feb79 pLSO-182 *** Data 
Transmission / Parity Checking / Hamit mg Codes 
How to pick up a dropped bit- Maurer* W- 
Douglas, art 2:7 Jul77 p72-76 *** Data 

Transmission / Tape Cassette / Parity Checking 
ETHERNET 

Local-area networks: possibilities For personal 
computers* S-aal. Harry, art 6:10 OctBl 
p92-L12 **+ Networks / Multi-user Systems / 

Standards 

Xerox Alto computer. Wad low, Thomas* art 6:9 
SepSL p5B-6S *** Microcomputer System / 

Networks / Keros Alto 

ETHICS 

Intellectual ethics and software: an inquiry into 
the nature of Ideas... . He Inters, Carl, col 
5:9 SepSQ pG-10 *** Higher Education / 

Business 
FANTASY 

Creating a fantasy world on the HOBO* Nicholson, 
Robert, art 5:7 JulSO p2l0-2l4 *** Games 
/ SOSO 

Zork and the future of computerized Fantasy 
Simulations. Lehling, P. David, art 5:12 
OecBO pi7?-182 *** Games / Simulation 7 
Programning Instruction 
FEDERAL GOVERNMENT 

Computers and amateur radio. Elpe, Michael, art 
1:3 Nov75 p42-45 *** Ham Radio 
FCC regulation of personal and hame’Computlng 

devices: new rules_ Hahn, Terry, art 5:9 

Sepeo piao-isa *** Radio-frequency 
Interference 

IRS and the computer entrepreneur. Hughes, 
Elizabeth, art 3:1 Jan 78 p27-35+ *** 

Taxes / Business 
FIBEft-DPTICS 

Communicate on a light beam*. Clare la, Steve- 
col 4:5 May79 p32-49 *** Data Transmission 

/ Hardware Construction 

Signal processing for optical bar code scanning* 
Merknwitz. Frederick* art 1:16 Dec76 p77-84 
*** Bar Cedes / Hardware Construction 
FICTION 

Computers of Star Trek. Schmucker/Tarr* art 
2:12 Dec77 pl2-l4+ *** Future 

GOTOlocks and the three sorts* Hadley, Gwen. 

art 4:1 Jan79 pl74-175 **- 

How [ was born 3DQ years ahead of my time* 
Helmers, Carl, col 2:4 Apr77 p6i- *** 

Future 

Jack arid the machine talk (or, the making of an 
assembler)* Grappe 1 /Hemervway. art 1:12 
Aug76 p52-63 *** 

LISP vs FORTRAN: a fantasy. Roche lead7Clay. col 
6:6 Jun31 p3Q-34 *++ Languages 

Mother chip* Hillard, Lawrence, art 3:12 
0ec7B plS6-I91 *** 

Panasonic and Quasar hand-held rrnifiuters- 
Wl11 lams/Meyer, hr 6:1 JfinBl p!4-45 *** 
Hardware Review / Hand-held Computer 
Science fiction's Intel 1igent computers. Byrd, 
Donald, art 6:9 Sepal p200~2l4 +** 

Artificial Intelligence 


FICTION (CONTINUED) 

Why aren't there any ATtairs on Arc term n?* 
Melton, Ifenry. art 2;4 Apr77 p94-97 
Future 

FINANCIAL ANALYSIS 

Financial analysis program*, Lehman. John, art 
Ll 5:2 FebflO p!92-201 *** Financial 

Statements i Accounting 

FINANCIAL STATEMENTS 

Financial analysis program*. Lehman. John* art 
Ll 5:2 FebSO pl92-mi *** Accounting / 

Financial Analysis 

FLOPPY DISK DRIVE 

BASIC floppy-disk accounting system. Roehrig, 
Joseph, art Ll 5;9 EepSO P328-335 *** 

Accounting / Business 7 North Star 
Build a super simple floppy-disk interface, part 
1*. Nicholson/Camp* art 6:5 MayBJ p36Q-3?6 
** x Interface / Hardware Construction / 
Bibliography 

Build a super simple floppy-disk interface, ;part 
2: software. NicHolson/Camp, art L3 6:6 
JunBl p302-340 *** Interface / Optritfng 

Systems / 6502 

Build this economy floppy disk interface* 

Welles* Kenneth, art t3 2:2 Feb77 p34-43 
*** Interface / Hardware Construction 
Comparing floppy-disk drives by software 
simulation* Nendza, Dennis, art Ll 5:5 
HayBQ plBD-140 *** Minidisk Drive 7 Test 7 
Hardware Review 

Dr Welles' economy floppy disk drivers: machine 
readable object code. Welles, Kenneth, art 
L2 2:7 Jkj 177 pl56-157 *** Programing 

Instruction / Bar Codes 

Floppy disk interface*. Allen, David, art L3 
3:1 JanJB pBB-76 *** Interface / 6900 / 

Disk Controllers 

Floppy disk tutorial* Rampil, Era. art 2:12 
Dec77 p24-45 *** Design / Information 
Storage / ISM 

IBM con^atible disk, drives- Harman* Jefferson, 
art 4:ID 0ct79 plQQ-106 *** ISM / Standards 
Interfacing the Sykes DEMI floppy disk kit to a 
personal computer [SWTRC) - Hughes, Phil, art 
ll 3;3 Mar78 pl7S-lB4 *** Interface / 
Hardware Construction / SWTPC 
Qmikrnn TRS-3D boards, NEWD05+', and sundry other 
matters. Pourogllo, Jerry, col 5:7 JulSO 
P19B-2DB *** TRS-flD Model L / Operating 
Systems 

Partitioned data sets. Halsema, A*I. art 3:12 
Dec?S pl6S-173 *** Inforination Storage / 
FrograwniTig Instruction / Data Structures 
Ricking up the pieces (rebuilding a bit map of 
used sectors on a disk). Baker. Alfred* art 
L3 4:10 Oct79 p7&-B6 *** Minidisk Drive / 
Utility Program 

Software for the economy floppy disk. Welles, 
Kenneth, art L3 2:6 Jun77 pBS-97 *** 
Programming Instruction / Input/Output / 8DB0 
Types and uses of direct access storage. Hill, 
Curt, art 2:1 Jan77 p60-65 ***_ Hard Disk 
Drive / Information Storage / Data Structures 
Understanding ISAM* Gates, Reginald- art 5:6 
JunBQ plOB-UB *** Information Storage / 
Prograrmlng Instruction / Data Structures 

FLOWCHART 

Structured prograimufig and structured flowcharts. 
Hillidrus, Gregg, art Ll 6:3 Harfll p20-34 
"** Structured Programming / TRS-BO Mqdel I 

FLYING 

Calculator airborne navigation** Kuhns, L.di¬ 
ed L2 4:11 Nov 79 p245-24b •** Calculator 

/ Navigation 

Centiliter assisted flight planning. Purdin, 

Titus* col 4:3 Mar79 p206-ftli *"* 

Headwind progress made (response to “Computer 
assisted flight planning*) , Fiene, Bruce, 
col 4:7 Jul79 p225 *** 

FOOD 

Computerized wine cellar*. JolMffc, Rodney, 
col 4:2 Feb?9 pl2B-13D *** SOL 

FOREIGN COMPETITION 

Japanese confuter invasion- Miastkowski, Stan, 
art 6:8 AugSI p200-220 *** Marketing / 

Manufacturing 

Odds and beginnings (artificial Intelligence, 
shows, Japanese market)* Morgan, Chris* col 
6:9 5ep3l p6-10 •** Artificial Intelligence 
/ Shows 

FOREIGN LANGUAGE 

French-English / English-French Dictionary, 

Lev it, Fred, col Ll 5:1 JanBD p?06-2Q8 *** 

FORTH 

BREAkFQftTH into FORTH* Mi Her/Mi Her. art L7 
S:S AugBO pi50-163 *** Games / TR5-H0 Made) 

1 / Programming Instruction 
Coding sheet fer FORTH. Bumgarner, John, col 
L/ 6:3 Marftl p]55-162 *** Prograsming Aids 

Oatahandler from Miller Microcomputer Services- 
Richardson, A1 lyn* sr 6:11 NovHl pl38-150 
*** Software Review / Data Base Management / 
FR.5-BO Hudal 3 

Evolution of FORTH, an unusual language. Moore, 
Charles, art L? 5:ft Aug80 p/6-42 * fc * 
Languages / History 

FORTH entensibility or how to write a compiler In 
25 words or less. Harris. Kim* art L? 5:B 
AugaiJ plfi4-184 *** Conpi ler / Pragramrning 

Instruction 

FORTH glossary. Williams, Gregg* art 5:8 
AogKO plafc-196 *** Definitions 
FORTH standards team. Ragsdale, krill tarn, art 
5:10 0ct8D P2/4-Z77 *** Standards / 
Definitions 

KNIGHT: a knight's tour problem in PtlSFGftTH** 

Frel, Ulrich, col L7 6:2 Feh8L p325 *** 
Puzzles / TRS-8Q Model I / Chess 


FORTH (CONTINUED) 

P5 - a FORTH-like threaded language, part I- 
Motalygo, Yalo. art 6:IQ {>ctai p462-466 
*** Languages / Threaded Codes 
PS - a FORTH-1 ike threaded language, part 2. 
Motalygo, Valb* art 6:11 NnvBI p4Q0-4Q8 
*** Languages / Threaded Codes 
Selected FORTH vendors* col 5:B AugBO p9S 
*** Software Review 

Stacking strings in FORTH, Cassady, John* art 
Ll 6:2 FebSl pL52-162 *** Progranming 

Instruction 

Threads of a FORTH tapestry, williams, Sregg* 
cd 5:B AugBO p6-l0+ l4 “ Threaded Codes 

Hhat is FORTH?: a tutorial Introduction*. James, 
John - art L? 5:8 Aug&Q pLOO-126 *** 

Programing Instruction / Bibliography 
FORTRAN 

FORTRAN and its generalizations. Maurer, U* 
Douglas* art 3:32 0ec78 pi94-200 *** 

Frogramming Instruction 
Floating point arithmetic** Heshizume, Burt, 
art 2:11 Nov77 p76-7a+ *** Mathematics / 
Con^juter Instruction 

Numerical methods in data analysis* Nguyen, 

Tuan* art L4 6:5 May&l p435-446 *** 

Mathematics / Design 

Pascal versus SA51C: round ? includes FORTRAN. 
Andrews* Lawrence, col L4 4:4 A^r?9 p£39 
*** Languages / Pascal / BA5IC 
Radio Shack FORTRAN package. Daneliuk, Tim. sr 
L4 6:10 OctBl p3B5-390 “** Software Review 
/ TRS-BO Model 1 
FOURIER TRANSFORMS 

Approximation makes a magnitude of difFerence* 
Leedonv, Soh. col 4:6 Jun79 plBB-LBO *** 
Mathematics 

Beginner's guide to spectral analysis, part 1: 
tiny timesharing music- Zimtennann. Mark, art 
Ll 6:2 FebBl p6S-9D *** Music / PET / 
Mathematics 

Beginner's guide to spectral analysis. Part 2* 
Ziratwrmann, Mark, art L3 6:3 tiarBL 
pl66-l9B *** PET / Image Processing / 
Holography 

Fast Fourier comes back (correction for "Fast 
Fourier for the 6880"j* Roxburgh* Alastair* 

Cd L3 6:5 MayUl p458-46l *** 8080 / 6800 
/ BYTE Corrections 

Fast Fourier for the 6SU0. Lord, Richard, art 
L3 4:2 Feb79 plOB-119 *** 6800 / 
Mathematics 

Fast Fourier transforms on your home computer*. 
Stanley/Peterson, art Ll 3:12 DecZB pl4-25 

*** Mathematics 

Frequency analysis of data using & microcomputer. 
Ruckdeshel* F*R, art Ll 4:L2 Dec79 p10-35 

*■** Hathfeifiatics / North Star f Frequency 
Analysis 

Numerical analysis for the TRS-BO pocket 

computer, Salem, Mike. Cdl Ll 6:] Jan81 
pL82-L34 "** Mathematics / Hand-heid Cormuter 

/ TRS-BO Pocket Ccunputer 
On the use of Fourier Transforms to explore 
biological rhythms. Owens, A.J. col Ll 6:4 
AprBl p314-326 *** Biorhythm /AIM 

Walsh functions: a digital Fourier seHes- 
Jacoby, Benjamin* art 2:9 5ep77 pi90-190 

*** Mathematics 
FREQUENCY ANALYSIS 

Frequency analysis of data using a microcomputer. 
Rutkdeshel* F.R, art Ll 4:12 Det79 plD-35 
*** Fourier Transforms / Mathematics / North 
Star 

FREQUENCY COUNTER 

Implementing an LSI frequency counter. Lynne, 
Ferry* art L3 2:11 Nov 1 7 pl46-149 *** 

Design / Hardware Construction 
Turn your CQSMftC V|P into a frequency counter. 
Mtjdl.s, Andrew, art L3 6:2 Feb3L p31S-323 
*** CQ5MAC / Utility Program 
FURNITURE 

btorra for your computer- Dawes, Joseph, art 4:6 
Jun79 p70-J2 **♦ 

FUTURE 

Catalog of liberating home computer concepts, 

Lau, Ted- art 2;5 May/7 pl7-24+ *** Home 
Computers of Star Trek. 5chn*icker/Tarr. art 
2:12 Dec?? pl2-H+ *** Fiction 
Excerpts from future history* Burgeson, John. 

art 1:14 Qct?6 pi 16-117 *++ Predictions 

Future of computer graphics, Brown/Levine. art 
5:11 NovflO p22-2B Graphics / Color 

Graphics / Three-Dimensional Graphics 
Future trends In personal computing. Morgan. 
Oiris- Cdl 6:4 AprBl p6-10 *** Video 
Display / Minidisk Drive / Osborne ] 

How 2 was born 300 years ahead of my time. 

He Inters, Carl, col 2:4 Apr?7 po+ *** 

Fiction 

New cultures frotn new technologies. Papert* 
Seymour, col 5:9 5ep8Q p23Q-24D *+* 

Education / CotHiuters and Society / Children 
Predictions, predictions.... Libes* Sol* col 
6:1 Jan31 p204 *** Predictions 

Shadow, Buck Rogers, and the home computer (home 
Applications)- Gardner, Richard, art 1:2 
Dc-t75 p5S-60 **" Home / Control / 

Predictions 

Vhy aren't tnere any Altairs on Arcturus I IT. 
Melton, Henry, art 2:4 Apr77 p94-97 *** 

Fiction 

GAMES 

APL makes life easy (and vice versa)* Evans. 
Selby, Cdl L9 5:10 Qct3D pl92-193 *** 

APL / Life 

An inflated slot machine in color, Hoffer, H-C, 
col Ll 5:4 AprBD p6D-65 *** cdldr 
Graphics / Compucolor 
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mall, Dark and 
andsome 



HIGH-TECH ROBOT ■ FOR EDUCATION. RESEARCH & INDUSTRY 


e Rhino" XR-1 high tech robot, 

Dugh small in size, is built with the 
me operating technology as large 
iustrial robots. And it features an 
3232C interface (using 3 wires) 

Kking ft compatible with the 
Dgramming capabilities of any 
mputerfrom the small PET*, 

>ple 11®, or TRS-80* to the big 
Ms. The Rhino" XR-1 is available 
immediate delivery. Write for 
xe information on your company A 
ter head to the address below. 

stares: 

digital Choppers on All Axes 
\)werful DC Servo Gear Motors * 
Controller Card with Intel 8748 CPU 
Eight Motor Control Capability 
Rhino* XR-i has 6 motors) 
Operators Manual and Tool Kit 
Rigid Aluminum Space Frame 
Construction 

Built-In 11 Functional Self-Test 

Custom Hand 

toniputer Controlled Carousel, 
Conveyor, or Lateral Slide Base 

>ecs. 

Reach: 22.5 ” Maximum, 32“ High 
3rasp: 2 lbs 


open 3 1 ' 

Jft: 2 lbs. at extension 

,400.00 (F.O.B. Champaign, IL. P 
slivered via UPS in Continental USA) 
nois residents add 5% sales tax 

eludes everything you need to run 
ur Rhino* XR-1 (Except yodr 
mputer) 

3 reserve the right to alter price and 
educations without notice. 


Sandhu Machine Design, Inc. Sales Dept 
308 S. State, Champaign, IL. 61820 
(217)352-8485 
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GAMES (CONTINUED) 

&A$IC game; GASANS (large Tlc-Tae-Toe game). 

A11 worki ijutin■ col LI 4 41 Nov 79 p56-62 

*** SWTPC / Strategy 

SHE game contests col 6:12 Does I p30Z-303 
*** Contests 

Binary guessing game: calculator pattern 
recognition. Zinmermann/Blodgett, art L2 
M Apr79 p236-237 ”■ Calculator / 

Black friday (PDP-10 stock market gaw» in BASIC). 
Baker, Robert, art Li 2:1 Jan77 j>56-5B 
»*» Stock Market 

Commander in chief: a game for toe TJ-SB 
programnablB calculator. Kollar* Larry, col 
LZ 3:12 Dec7B pT92-l93 Calculator / 

Darth Vader's force battle fur tne TI-59. 

Jackson* Clete. col L2 5:10 OctBQ p5Q-54 
*** Calculator 

Diddle (Altair GEKHJ game to stop a pattern of 
moving lights}. Skoglund, Stan, art L3 2:12 
Dec77 pl6B-l&9 *** Altair 
Digits (TI SR-52 game). Snyder. Hal. col L2 
4:5 May79 plB2-lB3 *** Calculator / 

Fifteen: a game of strategy [or TlC-Tac-Tee 
revisited)*. Rheinstein. John, art Ll 5:6 
JurtSQ p230-234 *** Strategy 
Flights of fancy with tne Enterprise (Star Trek 
game). Price* David, art Ll 2;3 Mar77 
plC6-U3 *** Altair / Strategy 
Great race and micro disk files; horse race 
simulations. Roehrlg* Joseph, art Ll 6:4 
AprBG pUi-177 *** Horse Racing / Simulation 

/ North Star 

Here'S APL In action (lunar lander program}. 
Keefe, David, art LB 2;B Aug77 p44-47 **■ 

ARL / Strategy 

Hunt the wumpus with your HP-41C. Librach, Hank. 

col L2 6:3 Harfll p23Q-232 *** Calculator 
JACPQT (slot machine simulation in BASIC). 
Hastings, Edwin, art Ll 3;B Aug?B pl66-167 
*** PDP-11 

KIM goes to the moon (game). Butterfield, Jim. 

art Li 2:4 Apr? 7 pB-9+ *« KlM 

Mastermind (in RT-11 SASIC). Milligan, W. Lloyd* 
art Ll 2:10 Dct77 pi66-171 *** Strategy 
Maze (male generator for the Apple 1). Bishop, 
Robert, col Ll 3:10 0et?B pll*-13B *** 
Graphics / Apple I 

Monster Combat. Chapel, Lee. col Ll 5:12 
DecBO pZSS-292 *** KIM / Strategy 
Kum-micro learning environments (Sdld/HET/wrks 
Project). Dwyer* Thomas, col 6:1 JanSl 
PIQ4-116 *** Education f Multi-user Systems / 
Slrmjlatlon 

NIMBLE: the ultimate NIK?*. Doliner, Irwin, art 
Ll 2; 11 Ngv77 pi 72-17S *** Strategy 
Othello, a new ancient game, Durta, Richard. art 
Ll 2;IQ Oct77 P 6Q-62 *** Othello f 
Strategy 

Pascal versus BASIC: an exercise- Schwartz, 
Allan, art L6 3:3 Aug 78 pI6B476 *** 
Pascal / BASIC / Languages 
Quest (Adventure type game), Chaffee, .Roger, 
art Ll 4:7 Jul79 pl76-lB6 •** P£T / 
Strategy 

Race car for the 5R-52, Bertsch* John, col L 
4:2 Mar79 p26-3Q *** Calculator / 

SR-52 card blackjack". Garvey, Michael. Col L2 
2:6 Jun77 pi SO-153 *** Calculator / 

Strategy / 

Santa Cruz Open: Othello tournament for 
coruuters. Frey, Peter* art 6:7 Ju. 191 
P26-37 *** Othello / Contests 

Shooting stars for the SR-52 and PC-lOO printer 
(Desk top wonders), Pearce, Craig, col L2 
1:16 Dec?6 p92-93 *** Calculator 

Shooting stars. Mico, Willard, art L3 1:5 
Kay76 p42-49 *** SCELBI / BOOB 

Simulation of motion, part 1: an improved lunar 
lander algorithm*. Smith, Stephen, art Ll 
2:11 Nov77 pl8-22+ *** Simulation / Science 
Some random games (Guess the number / Dice 
program). Adams, C.K- col l 2 4:1 Jan75 
pi 70-173 *** Calculator / 

Space game. White, taring, art Ll 440 Oct79 
pi56-155 *** Altair / Arcade 

Spacecraft simulator. Slvak, Gary, art U 
4:11 Nov79 plD4-lll «* Simulation / 
Strategy 

Super TIC (three-dimensional Tlc-Tae-Toe). 
Roehrig, J. art Ll 5:3 MarSD pZ3Z-Z3B **• 
North Star / Strategy 

T!c-Tac-Toe In BASIC*. Stoddard* Mike, col Ll 
3 42 Dec78 p 174475 *** Strategy / BASIC 

6SDD 

Eighteen wltn a die: a learning game player. 

Vest, Russell, art L3 5:1 Jan60 p212-229 
*** Artificial Intelligence / 6SD0 / Strategy 
Landing module simulation with random surface. 
Houng, S r J. art L2 5:3 MarSO pl3G-139 
Simulation / 6600 / Arcade 

9080 

Creating a fantasy world on the BUBO. Nicholson, 
Robert, art 5:7 JulBQ pZ10-ZL4 **" 

Fantasy / BDBD 

Number guessing game. Laudenslager, Keith, col 
L3 2:12 Dec?? p!4B *»* Mathematics / BOB0 
Writing animated computer games*. Estep, Tony, 
art U 4:11 Nov79 pi 5 2 470 *** Animation 
/ Programming Instruction / 6060 

APPLE II 

Asteroids in Space and Planetoids. Holt, Oliver, 
sr 6:5 MaySI plLG-12Q *** Software Review 
/ Apple II / Arcade 


GAMES (CONTINUED) 

Battle of the asteroids. Williams* Gregg, sr 
6 42 Decfll p!63-lG5 “* Software Review / 

Arcade / Apple ll 

Computer Bismark. An Soft, Peter, sr 542 
Dec30 pZBZ-206 Software Review / 

Siatilation / Apple II 

Dungeon Campaign. Williams, Gregg, sr 542 
OecSO p74 *** Software Review / Apple 11 / 
Strategy 

(same of Iflft/righL. Smith, Truck, art Ll 642 
UecBI pZ7S-Z9a *** Programming Instruction 
/Apple II 

Gorgon. Cal Samaras. Peter, sr 642 Dec3L 
p50-1QD *** Software Review / Arcade / Apple 

It 

Lost Dutchman's Gold*. Uddll/Li- art Ll 542 
DecBD p26S-Z0O Apple II / Strategy 

Missile Defense v& ABM. Moskowitz, Robert, sr 
642 Decal p80 -90 *** Software Review / 

Arcade / Apple U 

Odyssey: The Comp 1 eat Apventure, Nelsofl, Harold, 
sr 542 DecflO p90-92 *** Software Review 

/ Apple if / Strategy 

Olympic Decathlon, Kater, David, sr 642 
0ec31 p74-7S *“ Arcade / Software Review / 
Apple U 

Prisoner, Liddtl, Bob. sr Sep81 p386-3B7 

Software Review / Strategy / Apple II 
Reversal: Othello for the Apple ll. Freldman, 
Hark, sr 641 rtovSl p76-80 **• Software 
Review / Othello / Apple II 
Rctmtwar. Feigel, Curtis, Sr 6:12. DecBl 
p24-34 *** Software Review /Apple II / 

Programing Instruction 

Stellar Trek, Nelson* Harold, sr 5 42 DecflO 
p78-92 *** Software Review / .Apple II / Arcade 
Tranquility Base. Moore, Robin, sr 6:5 Mayftl 
pllZ-114 *** Software Review / Apple II I 
Arcade 

DESIGN 

Approaching game program design. Stuck, H,L, 
art 4:2 Feb79 pl20-126 *** Design / 
Programing Instruction 
Character variation In role-pitying games. 

Freeman, Jon. art 542 Dec80 plW-lH *** 
Design / Strategy 

HARCttfARI CONSTRUCTION 
Life line 4: integrating graphics contrpl 
commands. Helmers, Carl, art t:S Jan76 
p32-4I *** Graphics / Hardware Construction i 

Life 

Toy store begins at home- Clare la* Steve- cot 
Ll 4:4 Apr?5 plO^ia *** Music / Hardware 
Coestruetipn 

HARDWARE REVIEW 

HP-67 and HP-97: Hewlett-Packard's personal 
cpmutars*. Pearta* Craig, art Ll 3:6 
Jun7S pL12-L17 *** Calculator / Hardware 

Review / 

New software, new hardware computer languages* 
and games. Pnurnelle, Jerry. Col 641 NovBl 
p449-457 **■ Languages / Software Review / 
Hardware Review 

Pocket campy ter 7, Carbrey, Bruce, hr 542 
Dec80 p244-262 *** Hardware Review / 

Calculator 

INTERFACE 

Mu Himachine gares. Vasserman/Stryker, art Ll 
5:11 DecflQ p24-40 *“ Interface / PET 

MATHEMATICS 

Life (Game of Life), Englander, tfllliam, col 
Ll 142 Dec78 p76-82 *“ Mathematics / 

Strategy / Life 

Life after death. Macaluso, Pat. art Ll 6:7 
JulBl p326-333 *** Mathematics / TRS-BO 

Model 1 / Life 

Life algorithms (Game of Life), Niemiec, Mark, 
art L9 44 Jan?9 p90-97 Life / 

Mathematics / Algor1thm r 
Life can be easy [BOBO version of the Game of 
Life). Sederstrom, Randy, art L3 44 Apr79 

pIfrfi-165 *** Mathematics / Strategy / Life 
Life with your computer (Game of Life}. 

Mllliun/et *1. art 342 Dec73 p45-50 *** 

Mathematics / Strategy /Life 
Nymber guessing game, Laudens lager, Keith, col 
L3 242 Dec77 p!4a *** Mathematics / 0060 
Dne-dlThfinsional life (Game of Life). Mi lien* 
Jonathan, art 3;1Z Dec7d p6a-74 *** 

Mathematics / Strategy /Life 
Solving soma cubes and polyofflino puzzles using a 
microcomputer. Macdonald, Douglas, art L3 

4 41 Nov79 p2£-52 **" Puzzles / Mathematics 

/ PET 

Some facts of life (Game of Life), Buckingham, 
David, art 342 Dec7E p54-66 *** 
Mathematics / Strategy / Life 
Spacewar In Tiny BASIC: navigating through 
Integer BASIC. Beard, David, art Ll 4;5 
May79 pUQ-US *** Tiny BASIC / Mathematics 
/ Prosramming Instruction 

PROGRAMMING INSTRUCTION 

APL/5: an alternative. Brown, Robert, col L9 
4 42 Dec 79 p86-99 *** APL / ProgriWiitng 
Instruction 

Approaching game program design. Stuck* H.L- 
art 44 Feb79 p!2Q-126 *** Design/ 
Programnlng Instruction 

BASIC Star Trek trainer*. Herd* Gerald, art Ll 
1:13 5ep?6 p40-42 Progranming 

Instruction / Data General 


GAMES (CONTINUED) 

& Ft EM FORTH into FORTH. Miller/Miller. art L7 
5:3 Aug80 p150^163 *** fDRT h / TRS-80 Model 

I / Pr&graJim i ng Instruction 
Computer models for board games. Tost* Russell* 
art 24 Jan,77 p?fl“Bl *** Prograrmlng 
Instruction 

Game of left/right, Smith, Truck, art Ll &:1Z 
0ec91 p278-29B *** Programning Instruction 

/ Apple II 

He*pawn: a beginning project in artificial 
Intelligence. Uier* Robert, art 1:3 Nov?5 
p36-4U *** Artificial Intelligence / 

Programning Instruction 

How to build a naze. Matuszek, David, art 642 
DecBl p190-196 *** Puzzles / Programming 

Instruction 

Huw tu Implement Space Irar (or using your 
oscilloscope as a telescope). Krugl insk.1* 

Dave, art l 3 240 0477 pB6-lIl *** 
Programming instruction / Graphics / Arcade 
Jeo ^ NIM* Peut Etre? (HIM for the SR-52>V 
Chance* Alain, col L2 2:7 Jul77 p50-51 
“* Programming Instruction / Calculator / 

Life line 2*. htelmers* Cart, art 1:2 Uct?b 
p34-4Z Prograrming Instruction / Life 

Life line 3. Helmers, Carl- art L:4 Qec75 
p4B-55 *** Progranming Instruction 
Life line. Helmers, Cirl. art 14 $ep?& 

p72-90 *** Programming Instruction / Life 
Programming strategies in the game of Reversl*. 
M 4 ggs T Peter, art Ll 441 Nov75 p66*79 
•** Programming Instruction / SQL / Strategy 
Programing the game of Go. Mlllen, Jonathan, 
art 6:4 Aprfll plOZ-L2D *** Progranming 
Instruction / KIM / Strategy 
Robotwar. Feigel, Curtis, sr 642 DecBl 
p24-34 *** Software Review / Apfile II / 

Progr a ran lng Ins true 11Oh 
Simulating human decision-making on a personal 
computer. Frey* Peter, art 5:7 JulBO 
pS6-7Z *■' Dthello / Artificial Intelligence 
/ Progranming Instruction 
Spocewar In Tiny BASIC: navigating through 
Integer BASIC. Beard* David., art Ll 4:5 
May?5 pllO-llS *** Tiny BASIC / Mathematics 
/ Programming Instruction 
Structured program design. Higgins, David, art 
Ll 240 Oct77 pH6-151 *** Structured 
Programming / Programming Instruction 
Tlc-Tae-Toe: a programming exercise*. Hinrlchs* 
Delmer, art Ll 4:5 May79 pi96-203 *** 

Progranming Instruction / Strategy 
Tlc-tac-tkctlcs. Miller* John, col 440 0ct?5 
pL75 »« Prograomlng Instruction 
writing animated computer games*. Estep* Tony, 
art L3 441 Nbv75 pl52-l70 *»* Animation 
/ Programming Instruction / &Q6C 
2ork and the future of computerized fantasy 
simulations. LebHng. P. David, art 5;1£ 
DecBO pl72-132 *** Simulation / Programming 
Instruction / Fantasy 

SOFTWARE REV1EK 

Asteroids In Space and Planetoids, Holt* Oliver, 
sr 6:5 Kayfll p116-120 *** Software Review 
/ Apple II / Arcade 

BASIC* computer languages* and Computer 
adventures, Pournelle* Jerry. Col 5:12 
DecSQ p222-23B *-* Languages / SASIC / 
Software Review 

Gettle of the asteroids. Williams. Gregg, sr 
6:12 QetBI pi63-165 »* Software Review / 

Arcade / Apple 11 

Big Five software (Attack Force* Cosmic Fighter, 
and Galaxy Invasion). Williams, Gregg, sr 
6:9 SepBl P3S4-386 *** Software Review / 

Arcade / TRS-BO Model I 
Co Inless arcade: mare arcade fun. Williams, 
Gregg, col 642 DecBl p36-4l *+* Software 

Review / Arcade / 

Carnrteat: a tele-game For twb. Stewart* George, 
sr 642 D&cBl plQQ-104 **‘ Software Review 
/ Strategy / TRS-BD Model I 
Computer Bfsmark. Ansoff, Peter, sr 5 42 
DecBO p2B2-2flfi *** Software Review / 
Simulation / Apple 11 

Dancing Demon from Radio 5hack- Ciwper/Kolya. 
sr 6:5 MayBl pl4&450 **" Software Review 
/ TRS-BO Model I / Arcade 
Dungeon Campaign. Williams* Gregg, sr 542 
DecBO pM *** Software Review ! Apple II / 
Strategy 

Gorgon. Callomaras, Peter, sr 642 DecBl 
p90-l£K) *** Software Review / Arcade / Apple 
U 

Interactive Fiction: Sin Micro Stories. Liddll, 
Bob, sr 6:9 SepBl p436 *** Software 

Review / Simulation / TR5-8D Model I 
Microsoft Adventure. Liddll, Bob. sr S42 
DecBO p264-2&& **» Software Review / TRS-BO 
Model I t Strategy 

Missile Defense vs ABM. Moskawicz. Robert, sr 
642 DecBl p8G-9D *** Software Review / 
Arcade / Apple II 

Morloc's Tower, Williams. Gregg, sr 542 
Oec&D pB4-66 *** Software Review / TRS-BD 

Mooel I / Strategy 

New games, new directions. Williams* Gregg, col 
642 DecBl pfi-LO *** Software Review 
Hew software, new hardware computer languages, 
anb girtves, Pournelle* Jerry, col 641 NovBl 
p449-45? *“ Languages / Software Review / 
Hardware Review 

Odyssey: The Comp1eat Adventure, Nelson. Harold, 
sr 5:12 DecBO p9Q-92 *“ Software Review 
f Apple 11 / Strategy 
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introducing 

The Grappler: 



ACTUAL APPLE II ' 
PRINTOUT USING 
GRAPPLER AMD 
EPSON- MX'100. 


FEATUHES-User Benefits 

SELECT PAGE-Choice of Hi-Resolution 
Graphics pagel or page 2. 

INVERSE GRAPHICS- Provides reverse 
graphics of black-on-whtte or white-on- 
black. 

EMPHASIZED GRAPHICS- Allows high 
density graphics on certain printers. 
DOUBLE SIZE PICTURE- Doubles the 
graphic screen representation vertically 
& horizontally. 

90° ROTATION— Rotates the screen pic¬ 
ture 90? 

CENTER GRAPHICS- Accomplished 
through setting left margin thereby center¬ 
ing the graph. 

CHART RECORDER MODE— Successive 
horizontal pictures are combined continu¬ 
ously simulating a chart recorder. 


Orange Micro offers the only universal 
parallel interface card that simplifies 
high resolution graphics for Apple" 
computers. No longer does the user 
need to load clumsy software routines 
to dump screen graphics —it s all done 
by the Grapplers exclusive E-PROM 
chip. There are versions to accommo¬ 
date the Anadex, Epson MX-100, MX-8G* 
and MX-70, IDS PaperTigers, Centronics 
739, and NEC 8023, C. Itoh Prowriter, 
and future graphics printers. The Grap¬ 
pler rf accepts 18 simple software com¬ 
mands accessible through the keyboard 
or user program, making it the most 
intelligent Apple Interface available. 
Order The Grappler through Orange 
Micro direct, or authorized dealers. 

* Requ ired Graftrax-80 


BLOCK GRAPHICS —For printers with 
block graphics (e,g. Epson MX-80, Oktdata 
M8G)* the high order bit can be controlled. 
BELL — For printers with a bell, bell charac¬ 
ters are deleted during user program listings, 
MARGINS—Se\ left and right margins. 
SKIP-OVER-PERF— Set page length; printer 
will automatically skip 6 lines between each 
page. 

VARIABLE LINE LENGTH- For user pro¬ 
gram listings, sets line length and wraps 
around with breakpoint at nearest blank, 
TEXT SCREEN DUMP- The text from a 
user report or page of program listing can 
be dumped directly from the screen, 
WORKS WITH PASCAL & CPM 


Grappler 


Orange micro 


umiiimif. 

1 1 L Kiimin h- 


Dealer inquiries welcome to: 
Waybern Corporation 
(714) 554-4520 
GompuCable Corporation 
(714) 635-7330 


3150 E. La Palma. Suite G. Anaheim, CA 92806 

(800) 854-8275 TOLL FREE 
(714) 630-3322 ca.ak.hi 


c 1981 Orange Micro, Inc. 


The only interface that makes computer 
graphics easy as Apple pie. 








SAME5 (CONTINUED) 

Olympic Decathlon. Kater* David. sr 6:12 
Dec 8 L p74-7B *** Arcade / Software Review / 

Apple U 

On the road to adventure Liddil* Bab. art 
5 3 12 DecflQ plBS-170 *** Software Review / 
Strategy- 

Prisoner. LI d-d 11, Boh. sr 6:9 SepSl j>3B6-307 
*** Software Review / Strategy / Apple II 
Reversal: Othello for the Apple II. Freldmart* 
Mark, sr 6:11 NnvGl p76-SO *** Software 
Review / Othello / Apple II 
Robotwar. Feigel, Curtis, sr 5:12 DecDl 
p24-34 *** Software Review / Apple II / 

Programing Instruction 

Star Raiders, Williams, Gregg, sr 6:5 May81 
plD6-IDS +** Software Review / Atari / Arcade 
Starfighter. Grammer, Eric, sr 6:12 DecBl 
p486’4fl7 *** Software Review / Arcade / 

TRS-80 Model I 

Startrek 4.0 and Startrek 5.5. Mitchell, Scott, 
sr 6:6 JunSl pG52-354 *** Software Review 

/ TRS-60 Model I / Strategy 
Stellar Trek. Nelson, Harold, sr 5:12 DecSQ 
p7B-S2 *** Software Review / .Apple II / Arcade 
auper Nova, Liddil, Bob, sr 6:B MayBL 
plDB-110 +++ Software Review / TRS-BO Model 1 
/ Arcade 

Tranquility Base. Moore, Robin. $r 6:5 MayBL 
pll2-114 •** Software Review / Apple II / 
Arcade 

What makes computer games fun?. Malone, Thomas, 
art 6:12 IfccBl p25G-277 *** Software 

Review / Elementary Education 
7ork* the great underground empire (TRS-BQ). 
Liddil* Bob. sr 6:2 FebSL p26Z-264 *** 

Software Review / TR5-80 Model I / Strategy 

TRS-BQ MODEL I 

Alpha-Beta tree search converted to assembler. 
Gale, Stephen, col L3 6:fl AugSi p4Qfl-412 
++* Conversions / TRS-BO Model I / Strategy 
BREAKFORTH into FORTH. Miller/Miller, art Lj 
5;S AugBO plSG-163 *** FORTH / TfiS-SD Model 
I / Programming Instruction 
Big Five software (Attack Force, Cosmic Fighter, 
and Galaxy Invasion). Williams, Gregg, sr 
6:9 SepSI p3B4-3B6 *** Software Review ( 
Arcade / TRS-BO Model I 

Commbat: a tele-game for two. Stewart, George, 
sr 6:12 Decol plOQ-104 *** Software Review 
/ Strategy f TR5-8U Model I 
Computer scrabble. Roehrig* Joseph, art Ll 
6:12 DecSl p32Q-351 *** Strategy / North 
Star / TR5-3Q Model I 

Computing the I CKING with a TRS-BO. Dethlefsen, 
Edwin, art Ll 5:4 AprSO p95^1(J2 +‘* 

TRS-BO Model I 

Dancing Demon from Radio Shack. Cod per/Kolya, 
sr 6:5 KaySl p148-ISO *** Software Review 
/ TRS-BQ Model I / Arcade 
Interactive Fiction: Six Micro Stories. LIddT1 + 
Bob. sr 6:9 SepSl p436 **+ Software 

Review / Simulation / TRS-BQ Model I 
Life after death. Macaluso* Pat. art Ll 5:7 
JulBl p326-333 *** Mathenu 11cs / TRS-BO 

Model I / Life 

Machine problem solving, part 3: the alpha-beta 
procedure*. Frey, Peter, art Ll 5:11 Nov8Q 
P244-264 *** Artificial Intelligence / 

TR&-8Q Model I 

Microsoft Adventure. Liddil. Bob. sr 5:12 
Dec30 p264-266 *** Software Review } TRS-00 

Model E / Strategy 

Horlot's Tower, Williams* Gregg, sr 5;12 
Dec30 p84-S6 *** Software Review / TRS-80 
Model I / Strategy 

Pirate's Adventure*. Adams, Scott, art Ll 
S: 12 DecftQ pl92-212 *** TRS-BO Model E / 

Strategy 

Starfighter. Gramner, Eric, sr 6:12 DecSl 
p366-366 *** Software Review / Arcade / 

1RS-BQ Model t 

5tdrtrek 4.0 and StarLrek 3.B. Mitchell* Scott- 
sr 6:6 JunSl p352-354 * l * Software Review 

/ TRS-SO Model I / Strategy 
Super Nuva. Liddil, Bob. sr 6:5 May81 

pi00-110 *** Software Review / TRS-BO Model I 

/ Arcade 

ibrk, the great underground ercpire (TRS-EJD). 
Liddil, Boh. sr 6:2 FebflL p262-264 ■« 

Software Review / TRS-EKl Model 1 / Strategy 
GENEALOGY 

Tracing your own roots, Merrill* Stan, art LI 
4:10 Oct79 p22-46 *** 

GRAPH THEORY 

First look at graph theory applications. 
Ash&rook/iinn. art Ll 5:2 FebBC plB-28 
*** Sorcerer 
GRAPHICS 

Add this graphics display to your system. 
Busthbach, Thomas, art 1:15 Nov76 p32-39 
*** Hardware Construction / High Resolution 
Graphics 

Atari tutorial, part 2: graphics indirection. 
Crawford* Chris, art l 1 6:IQ Octal p?D-B4 
*** Atari f Color Graphics / Programmuig 
Instruction 

Computer generated maps, part L Johnston* 
William" art Ll 4:b May79 pLQ-12* *** 

Social Science / Three-Dimensional Graphics / 
Mathematics 

Computer generated maps, part 2. Johnston* 
William, art Ll 4:6 Jun?9 plDD-123 *** 

Thre'e-DlmensiPnjl Graphics / Social Science / 
Mathematics 

Future of computer graphics. 3rown/Levine, art 
5:11 NOvOQ p22-2G *** Color Graphics / 

Future / Three-D1r*ension&1 Graph tej 


GRAPHICS (CONTINUED) 

GRAPH: a system for television graphics* part 2 
(SQ8Q cede)*. Webster/Young, art L3 3:6 
Jun78 pl5S-165 *** Video Display 
Good grief! {"Sheopy 4 ' as seen on a PQP-B/S). 
Brockman, Dave, col 1:11 Jul76 p74 *** 

Art / PDP-B 

Graphic Input of weather data. Smith, Stephen, 
art Ll 4:? Jul?9 pL6-3Q *** Input/Dutput 
/ Science / Weather 
Graphic manipulations using'matrices. 

Hunger ford, Joel, art Ll 3:9 5ep7£ 
pl56-165 *+* Prograirrri 1 ng Instruction / 
Three-Dimensional Graphics 
Graphics in depth: 3-D adds a new dimension to 
your display. Walters/Harris, art Ll 3:5 
May7S pl6-13+ *** Programming Instruction / 
Three-Dimensional Graphics 
Introduction to Atari graphics. Crawford/Winner. 
art Ll 6:1 JanSl plB-32 *** Atari / 

Color Graphics 

It's more fun than crayons. Rosner* Richard. 

art 1:15 Nov76 p&-9 *** Children / Art 
Proposed graphics software standard, part 1. 
Jones* Vincent, col 4:11 Nov79 p!96-213 
*** Standards 

Proposed graphics software standard* part 2. 
Jones, Vincent, col L3 4:12 Dec79 pB2-85+ 
*** Standards / Cromamco 
Rctatiwi algorithm (graphic designs). Bates* 
Samuel, col Ll 6:1 JanBl p32B-333 *** 

Plotting / Hewlett-Packard 
Seventh annual SIGGRAPH conference, 
Livingston/Dahmke. art 5:11 ItovBO pi72-176 
*** Conference / Color Graphics 
Some graphics background informatian. Rampil, 
Ira. art 1:15 Nov76 p56-69 *** Hardware 

Review / High Resolution Graphics 
Three-dimensional computer graphics, part 1. 

Crow. Franklin, art L6 6:3 MarBl p54-B2 
**+ High Resolution Graphics / 
Three-Dimensional Graphics 
Three-dimensional computer graphics, part 2: 
software. Crow, Franklin, art L6 6:4 AprBl 
p29Q-3Q2 *** Three-Dimensional Graphics / 
Toolbox: a Smalltalk illustration system. 

Sowman/Flegal „ art 6:B AugBL p369-376 *** 

Smalltalk / Art 

Two Short graph 1c,5 programs for the Q5I C-1P. 
Leahy* John, col Ll 6:10 QctBl p354 *** 

OS I 

World of coneuter graphics. Lodtilng/NIckspn. 

Cal 5:11 NavBG p6-14 ** 4 Three-OimieiislQnal 

Graphics 

6800 

Enterprising display device (GT-6144 graphics 
display generator), Deres. Joe, art L3 1:15 
Nov 76 p42-54 *** Hardware Construction / 
EBOO / 5WTPC 

Serendipitous circles (circle drawing program 
with ^uprises)■ Anderson/GaIway- art L3 2:8 
Aug77 p7D-75 *+* Art / 6BDO 

BOBO 

Build the beer budget graphics interface. 

Nelson, Peter, art L3 1:15 Itgv76 p26-29 
*** Interface 7 Hardware Construction / BQ80 
Vector graphics for raster displays. Beetern* 
John, art L3 5:10 Qct80 p236-293 “* 

Video- Display f 8080 

APPLE II 

Using page two with Apple Pascal turtle graphics. 
Wallace, Bruce* col L6 6:5 MaySl pi22 
*** Programning instruction / Pascal / Apple 

ll 

CONTROL 

Theatrical lighting graphics package. Hemsath/et 
al, art L3 3:6 Jun7S pl53-l5fi *** 

Control / Character Generator 

DESIGN 

Atari tutorial* part 1; the display Mat. 
Crawford, Chris, art 6:9 SepBl p284-300 
*** Atari / Design / Video Display 
Digital storage of images. Williams. Thomas, 
art 5;11 HuvSO p22Q-238 *** image 

Processing / Information Storage / Design 
Graphics text editor for music, part 1: structure 
of the editor. Nelson, Randolph, art 5:4 
AprBO pI24.UA *** Text Editor / Music / 

s 1 g TI 

Search for vector graphics. Gilberg, Mitchell. 

co I 4:3 Har79 p!82 *■** Design 

Simplified theory of video graphics* part 1. 
Watson, Allen, art 5:11 NovSD pl8D-lB9 **' 
Video Display / Design 

GAMES 

How to implement Space War (or using your 
oscilloscope .is a telescope). Krug I inski, 

Dave, art L3 2:10 Dct77 pB6-lll *** 

Games / Programning Instruction / Arcade 
Life line 4: integrating graphics control 
commands, Helmers. Carl, art 1:5 Jan76 
p32-4i Games / Hardware Construct inn / 

Life 

Maze (maze generator for the Apple 1). Bishop* 
Robert, col Ll 3;10 0ct78 p136-138 *** 
Games 7 Apple I 

HARDWARE CONSTRUCTION 
Add this graphics display to your system. 
Buschhach. Thomas, art 1:15 Nov76 p32-39 
*** Hardware Construction / High Resolution 
Graphics 


GRAPHICS (CONTINUED) 

Build an oscil lo-scope graphics interface*. 
Hogenson, Jaimes, art L3 1:2 Dct75 p70-BQ 
*** Hardware Construction / Video Display / 
Interface 

Guild the beer budget graphics interface. 

Nelson, Peter, art l 3 1:15 Nov76 p26-29 
*** Interface / Hardware Construction / BOBO 
C05MAC doodler. IXintenyuin, Jeff, art L2 5:5 
MayBD p2l4-224 -** CQSMAC / Memory / 

Hardware Construction 
Digital feedback loop (graphic displays), 

Loomis, Sumner, let 1:3 Nav75 p46-4? +** 

Video Display / Interface / Hardware 
Construction 

Enterprising display device (&T-&L44 graphics 
display generator). Deres, Joe, art L3 1:15 
Nov76 p42-54 ”* Hardware Construction / 
6000 / 5WTPC 

Let there be light pens. Loomis, 5umner. art 
1:5 Jan7 6 p26-30 *** Light Pen / Hardware 

Construction 

Life line 4: integrating graphics control 
command&. Helpers* Carl, art 1:5 Jan76 
p32-41 *** Gaines / Hardware Construction / 

Life 

Make your next peripheral a real eye opener*. 
Ciarcia, Steve, art L3 1:15 Nov76 p?B-B'9+ 
*** Hardware Construction 
Self-refreshing LED graphics display*. Ciarcia* 
Steve. COT Ll 4:10 0ct79 p58-&9 *** 

Hardware Construction / LED Display 

HARDWARE REVIEW 

Some graphics background information. Ramptl, 
Ira- art 1:15 Nov76 p56-59 *** Hardware 
Review / High Resolution Graphics 

INTERFACE 

Build an oscilloscope graphics interface** 
Hogenson, James, art L3 1:2 Oct75 p7Q-B0 
*** Hardware Construction / Video Display / 
Interface 

Build the beer budget graphics interface. 

Nelson, Peter, art L3 1-15 Nov7& p26-29 
*** Interface / Hardware Construction / BOBO 
Digital feedback loop (graphic displays). 

Loomis, Sumner* let 1:3 Ndv 75 p46-47 *** 

Video Display / Interface / Hardware 
Construction 

MATHEMATICS 

Computer generated maps* part i, Johnston, 

Hi Ilfam. art LI 4:5 May79 plQ-12+ *« 

Social Science / Three-Dimensional Graphics / 
Mathematics 

Computer generated maps* part 2. Johnston, 
William! art Ll 4:6 Jun79 ptOO-123 *** 

Three-Dimensional Graphics / Social Science / 
Mathematics 

General interpolating graphics package for the 
TRS-SO*. Cohen/Crowe, art LI 5:L1 Nov30 
P 296-31Q *+* m-m Model I / Mathematics / 

Plotting 

Mathematics of computer graphics. Posdamer/et 
*1. art 3:9 5ep7a p22-39 *** Mathematics 

PROGRAMMING INSTRUCTION 
Atari tutorial, part 2: graphics Indirection. 
Crawford, Chris, art Ll 6 :IQ OctSl p7Q-B4 

*** Atari / Color Graphics / Programming 
Instruction 

Atari tutorial, part 3: playor-mlssile graphics. 
Crawford, Chris, art Ll 6:11 Nov61 

p312-33D *** Atan f Programming Instruction 

Atari tutorial, part 4: display-list interrupts* 
Crawford, Chris, art U 6:12 DecSl 

pl66-18E *** Atari / Programning Instruction 

/ Video Display 

Exploring TRS-BQ graphics, veager* George, art 
L2 4:B Aug79 pB2-34 *** TR5-8D Model I / 

Prograiwilng Instruction / 7-80 
Fast line-drawing technique. Higgins* M*ke. col 
Ll 6:3 AugBV p4l4-416 *** Programning 
Ins truetion 

Graphic manipulations using matrices. 

Hungerfurd, Joel, art Ll 3:9 SepJB 
pi56-£65 *** PrograFTniing Instruction / 

Three-Dimensional Graphics 
Graphics fundamentals- Gandifur* Rathle^n. art 
L9 6 :IQ Octal p2B4-300 *** Programning 
Instruction / Hewlett-Packard 
Graphics In depth: 3-D adds a new dimension to 
your display, Walters/HarrTs. art Ll 3:5 
May7B p16-13+ *** Programming Instruction / 

fnree-D1men\\on a 1 Graphic % 

How to implement Space War (or using your 
oscilloscope as a telescope). Krugllnski* 

Dave, art L3 2:10 0ct77 pBG-lll •** 

Games / Prograuifling Instruction / Arcade 
Progrdnmable character generator, part 2 : 
software. Welnsteid* Larry, art 3:6 Jun7fl 
pl4-22 *** Programming lnsiructian / 

Character Generator 

5mal italk graphics kernel. Ingalls, Daniel, art 
L9 6:3 Augfll P 16B-194 *+* Smalltalk f 

Programming Instruction 

Speeding up TR5-BQ graphics. Bobo/Knoderer, art 
Ll 6:5 MayBi pl71-lB4 *** Programming 

Instruction / TR5-8Q Model 1 
Using page twu with Apple Pascal turtle graphics. 
Udl| jcu, Bruce, col L 6 6:5 MayBi pL22 
*** Pp'ogranwiing Instruction / Pascal / Apple 
H 

TfiS-ESO MODEL I 

Exploring TfiS-80 graphics, Yeager, George, art 
L2 4;B Aug79 pS2-B4 *** TfiS-BO Model ] / 
Programning Instruction / 2-BQ 
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64K Static RAM 

available now from stock 


Ultra Fast - 100 nsec, chips 

Fast access allows memory management 
manipulation without wait states. 

8/16-8 or 16-bits wide 

Dynamically switches data path width per 
IEEE Standard. 

Low Power 

Typical power consumption less than 2 amps 
for active board. Less for power down 
boards. 


Extended Addressing 

24-bit IEEE addressing allows 16-megabyte 
range. Single shunt changes to 16-bit 
addressing. 

Fully Static 

No clocks, no refresh required for easy DMA 
use. 

Special Features 

Any 4K block can be disabled. Or, can disable 
everything above or below any 4K boundary. 
Available in 16K increments for OEM quantities. 


$995 


100 nsec. Chips - Qty. 1-3 
OEM & Dealer prices also available. 



__.. 






TO ORDER: 

May be ordered through your local computer store or 
factory direct. Personal checks, COD$ t VISA and MC 
accepted from within USA. 10-day return privilege on 
factory orders. Shipping paid by SCP on prepaid USA 
and Canadian orders. All boards fully assembled, 
guaranteed one year. 

Circle 377 on inquiry card. 



1114 Industry Dr, Seattle WA 98188 


Information Hotline: 206/575-1830 

Send more information: ( )_ 

Name _ 

Company . ..... 

Address .- .... , 

City___State __ Zip 














GRAPHICS (CONTINUED) 

General interpolating graphics package far the 
TRS-SD** Cahen/Crowe- art Ll 5:11 Nov® 
p296-31J *** TRS-aO Model I / Mathematics / 

Plotting 

Speeding up TRS-SQ graphics- Bebo/Knoderqr. art 
Ll 6:5 MayBL pl7L-lS4 *** Programming 
Instruction / TR5-B0 Model I 

HAM RADIO 

Add this 6300 MOflSER to your amateur radio 
station- Grappel/Hemenway, art L3 1:14 
Oct76 p30-35 *** Prograiming Instruction / 

6800 

Club computer networks Kasser* Joe. art 5:5 
Mayao p202-2I2 *** Clubs / Networks 
Computer--♦versus---hand sent morse code. 

Rickey, William, art 1:14 Oct?6 pi2-14+ 

■** * Ha rdwa re Con s true t i on 
Computers and amateur radio. Gipe, Michael, art 
1:3 Nov75 p42-45 *** Federal Government 
Efficient storage of morse character codes. 
Krokauer, Lawrence, art L3 1:14 0ct76 
p36-3B *** Programming Instruction / Memory 
Ram’s application dreams. Hosking, U.J. art 
1:1-4 Gct76 p26-29 *** Hardware Construction 

If only 5am Morse could see us now*. Sewell. 
Wayne. art L3 1:14 0ct76 p42-49 *** 

Programing Instruction / 6800 / SWT P C 
Morse code station data handler*, fligate, 

Bruce, art L3 1:14 0ct76 p52-7Q *** 

Programing Instruction / BOOS 
Morse code trainer*. Bernstein, Mark, art L3 
4:12 aec79 p247~249 *** 6BM / Programming 
Instruction 

Multiuser data network: communicating over VRF 
radio- Bryn Inga* Robert, art 3;11 Nov73 
pl20-l3D *** Networks / Multi-user Systems / 
Bata Transmission 

Personal computers in a distributed 
comnunicatlons network. Steinwedel* Jeff, art 
3:2 Feb73 pBO-&2+ *** Networks 
Sky's the limit: use ham radio bands for 
Intercomputer communication. Kasser, Joe. art 
3:11 Nov73 p4fl-6L *** Networks / Data 
Transmi sslon 
HAMMING CODES 

Error checking and correcting for your computer. 
Walker, Gregory, art 5:5 MayBO p250-276 
*** Design / Parity Checking / Error Checking 
Hartirnng error correcting code. Wimble, Michael, 
art 4:2 Feb79 plSQ-lBZ *** Data 
Transmission / Parity Checking / Error Checking 
HAND-HELD COMPUTER 

Rand-Held computer / Byte changes. Morgan, 

Chris* col 6:1 Janfll p6-10 **" Publishing 
Numerical analysis for the TR5-S0 pocket 
computer. Salem. Mike, col Ll 6:1 JanBl 
piB2-lS4 *** Mathematics /'Fourier Transforms 
/ TRS-30 Pocket Computer 
Panasonic and quasar hand-held computers. 

Williams/Meyer. hr 6:1 JanBl p34-45 +** 
Hardware Review / Fiction 
HANDICAPPED 

Computer speech: an update. Dahmke, Mark, col 
6:2 FebBl p6-12 *** Voice Synthesis 

Handi-writer: a video note pad for the physically 
handicapped. Batie, Howard, art Ll 6:12 
Dec31 p474-4B2 *** Video Display / TR5-60 

Model ] / Interface 
HARD Disk DRIVE 

Big disks must he managed properly. Rovira, 
Charles, col 3:6 Jun7S plEB-129 *** 
Directory of hard-disk manufacturers, col 5:3 
AugBO p!46 *** Manufacturing / 

Hard-disk explosion; high-powered mass storage 
for your personal Computer- Manuel. Tom. art 
5:3 AugfiO p53-70+ *** Hardware Review 

Look at Shugart's new fi*ed disk drive. Morgan, 
Chris- art 3;6 Jun7S p 174 - J, 76 *** 

Manufacturing / 

Types and uses of direct access storage. Hill* 
Curt, art 2:1 Jan/? p60-b5 *** Floppy 

disk Drive / Information Storage / Data 
Structures 

HARDWARE CONSTRUCTION 

3 digit hexadecimal readout. Burns, R*R* art 
2:3 Aug 7 7 plL4-ll6 *“ Hexadecimal / LEO 
Display 

A/D and D/A conversion - an Inexpensive approach. 
Mikel. Roger, art 6:2 Feb31 p312-3I& +** 
Analog/Digital Circuit / Digital/Analog Circuit 
AMSAT-GOLEM-80 (S-1QQ Ihjs microcomputer project). 
Kasser, Jtoe. art 4:9 5ep79 plBZ-195 *** 

Microcomputer System / 5-lQO Bus 
APL character generator. Languor, John, art L2 
6:9 SepBQ pi16-124 *** APL / Character 

Generator 

Aarghl (or, how to automate PRDM burning without 
Eml)- Heluvers* Peter, art 1:B Apr76 p34-35 
*** PROM 

Add a S3 light pen to your video display. 

Webster/Young* art L3 3:2 Feh73 p5?-53 
*** Light Pen 

Add a stack to your B0UB*. Chamberlin* Hal* art 
L3 1:2 Oct76 p52-55 *** Programing 
Instruction / 3003 

Add cursor control to your TVT IE. McSihee, 
Thomas, art 2:7 Jul77 pL22-123 *** Video 

Display / Keyboard 

Add nonvolatile memory to yuur computer. 

Ciarcia, Steve, col 4:12 Uoc/9 p3&-53 +■* 

Memory / EAR0M 

Add this graphics display to your system. 
Quschbach, Thomas, art 1:15 Nov76 pJE-SD 
*** High Resolution Graphics / Graphics 
Adding an interrupt driven real time clock- 
Sneed. James- art L3 2:11 Nov77 p?2-74 
*** Clock / 6502 


HARDWARE CONSTRUCTION (CONTINUED) 

Answer/Originate modem. Parsons, Ronald* art 
L3 5:6 JunSQ p24-4D *** Modem / CP/M 
Anyone know the real tlmeT. Ciarcia* Stave, col 
Ll 4:3 Aug73 p50-59 *** Clack 

Assembling a Sphere. Anderson, Bruce, art L:X1 
Jul76 plB-20 *** Microcomputer System / 
Sphere / Kit Building 

Assembling an Alta 1r 3800. Zarrella. John, art 
1:4 Dec75 p7&-B0 *** Altalr 
Assembling the ADM-3A. Franson, Paul- art 4:2 
Feb79 p 76-&2 *** Terminal / Kit Bui iding 

Audible interrupts- for huiwns. Douds, Charles. 

art 2:2 Feb77 p54-5S *** Sound Effects 
Audible logic test probe* Woodward, James- art 
4:1 Jan79 pl86-167 *** Test Equipment / 

Logic Probe 

Budget building on a bare board. Parker, Dan. 
art 4:ID Qet79 p206-203 *** Consumer 
Information 

Build a TTL pulse catcher, Waide, William, art 
1:6 Feb76 p58-6G *** Test Equipment 
Build a TV readout device for your 
microprocessor. Sudlng, Robert* art L3 1:12 
Aug76 P66-73 ‘** Video Display 

flu lid a bar-code scanner inexpensively. Bennett, 
Bradley, art 6:11 NovBl p6Z-72 *** Bar 

Codes 

Build a keyboard function decoder* Ciarcia* 

Steve, col 3:7 Jul7fl p9S-I03 *** Keyboard 

/ Input/Output 

Build a low-cost EPROM eraser*. Goiter, L-EL 
art 6;4 AprBO p234-233 *** EPRDM 
Build a low-c&st logic analyzer. Ciarcia, Steve, 
col Ll 6:4 Apr81 p3G-44 **+ Test 
Equipment 

Build a low-cost, remote data-entry terminal. 
Ciarcia* Steve, col 5:3 5epSQ p26-42 *** 
Terminal / Home 

Build a noise-based random number generator, 
Mayhugh. Terry. Col 6:5 MayBL p452-456 *** 
Random NurMjers 

Build a null modem. Haar, Robert, col 6:2 
F&bBl pi98^200 *** Modem 

Build a simple digital oscilloscope. DeCaro, 
Frank, art 4:11 Nav79 P222-226 *** Test 
Equipment 

Build a television display* Gantt, C-W- art 
1:10 Jun76 pl6-2I *** Video Display 
Build an Intelligent EPROM programmer. Ciarcia, 
Steve, col Ll 6:10 GctSl p36-4& *** 

EPROM / 23 

Build an octal/hexadecimal output display. 

Ciarcia, Steve* Col 3:12 0ec7S p32-39 *** 
Hexadecimal / Input/Output 
Build the "Coffee Can Special- ERQM eraser. 

Burheyj Lawrence, art 2;1 Jan77 p91 *** 
EPROM 

Build your own Turing machine. Willis* James, 
art L3 6:4 Apr81 pl£2-146 *** Definitions 
/ Computer Instruction / Turing Machines 
Build-it-yourself modem for under i50*. Ciarcia, 
Steve, col 5:3 AugSQ p22-3B *** Modem / 
Acoustic Coupler 

Built-in logic tester- Christner, Kurt, art 
2:1 Jan?7 pB2-B3 *** Test Equipment 
COSMAC ctoodler. Duntamann, Jeff, art L? 5:5 
May8C p214-224 *** Graphics 7 C05HAC / Memory 

Catch bytes with a comparator, MacDonald, Doug* 
col 6:7 JuIBl p368-370 * K * Test Equipment 
Coincident current ferrite core memories* Janes* 
James, art 1:11 Jul76 p6-16 *** Memory / 
Computer Instruction 

Cunments an a pratotyping bus / Some comflents on 
the universal bus- 51 mum&/F a1man. col 2:3 
Mar77 pl02-KW *** Standards 
Communicate on a light beam** Ciarcia* Steve, 
col 4:5 May79 p32-49 ,|lf * Fiber-optics / 

Data Transmission 

Oompu ter...versus***ha nd sen t mors e code, 

Hickey, William* art I; 14 Oct76 p!2-14+ 

*** Ham Radio 

Constructian of a fourth-generation video 
terminal, part L* Wierenga* Theron. art L3 
5:3 AugBO p l 10-224 *+* Terminal / 3035 
Construction of a fourth-generation video 
terminal, pari 2* wierenga* Theron. art L3 
5:9 5epS0 P126-1&D *« Terminal / 3035 
Dressing up front panels (press on letters]- 
Walters, Don. art 1:6 Feb/6 p6U *** 

Ease Into 1G-bit computing* part 2: examining a 
small multi-user system* Ciarcia, Steve, col 
L3 5:4 AprOQ p4D-53 *** Ffoltf^iMr Systems 

f 8088 / Multi-tasking 

Easy-to-use A/D converter* paggtt, Robert, art 
L3 6:6 JunSl p37S-333 *** Analog/DiyItal 
Circuit / 6502 

Eclectic card reader. Schaeffer* Anthony* art 
4:2 F&b79 p70-74 *** Input/Output / Card 
Reader 

Flamele5s IC recycling trick. Bondy/Drums- art 
1:13 5ep7& plD4 *** Integrated Circuits 

Get your system together (putting equipment in a 
ca6inet). Whitney, John, art 2:12 Dec?/ 
pS4 *** 

Getting inputs Trom joysticks and slide pots, 
HelmerSj Carl, art L3 1:6 Feb76 p86-88 
k ** Joystick / Analog/Olgltal Circuit 
Ham's application dreams. Husking, W.J. art 
1:14 Oct/6 p26-29 *** Ham Radio 

dandy pulser. Chrisp, Bob. art 4:9 Sep79 
pl6Q-161 *+* Test Equipment / Debugging 

Mqbby unwrap. Stirling. Ralph, col 4:5 May79 
p218-219 *** Wire Wrap 

Hobbyist robot arm. Banter/Daly* art 4:2 
Feb79 pB4-SB *** Robots 
How to build a memory with one layer printed 
circuits (static RAM), Lancaster, Don* art 
1:8 Apr76 p28^32 *** Memory 


HARDWARE CONSTRUCTION (CONTINUED) 

Hew to build an inexpensive cassette level 
Indicator, Chepko, Milan- col 6:9 SepBl 
p435 *** Tape Cassette 
l l ve got you in my scanner! (computer controlled 
light scanner). Ciarcia, Steve, col ll 3:11 
Nov78 p/6-B9 ** w Security / Home / 

Analog/Oigital Circuit 

10 strobes for the Altalr 8300. Scbuleln* John- 
art 1:8 Apr76 p?9 *** Altalr 
Inexpensive optical paper-tape reader. Harron, 
Srlan, art 4:9 5ep79 pllB-121 *** Paper 

Tape Reader 

lnterrupt-driven real-time clock for the TMS 
9900. Morris, Thomas, art Ll 5:9 SepflQ 
p282-3Q2 **- dock / 9900 
Let there be light pens- Loomis* Sumner, art 
1:5 Jan76 p26-3Q *++ Light Pen / Graphics 
Let your fingers do the talking: add a noncontact 
touch scanner,... Ciarcia, Steve* col Ll 
3:8 Aug78 p!56-165 *** Input/Output / Video 
Display 

Line-failure Indicator. Olson, Hank- col 5:11 
NovSQ pB6-BB *** Power Supply / Test 
Equipment 

Low cost light wand amplifier** Moseley, Robin* 
art 3:5 May73 p92-95 *** Bar Codes 7 Light 
Wand 

Make your next peripheral a real eye opener*. 
Ciarcia, Steve- art L3 1:15 Nov76 p7B-39+ 
*** Graphics 

Make your own printed circuits. Hcgenson, James, 
art 1:11 Ju)76 p5S-G3 *** Manufacturing / 
Electronic Circuits 

Micrograph, part 2: video-display processor. 
Hooch* E. Grady, art L3 5:12 DecSD 
p120-138+ *** Color Graphics / High 
Resolution Graphics / Video Display 
More information on PROMs*, Smith, Roger, art 
L3 1:9 May?6 p28-34 *++ PRDM / Programming 
Instruction 

Multiplex your digital e*EB displays- Hogenson* 
James, art 2:3 Mar77 pl22-12fl *** 
input/Output / LEO Display 
New dress for KIM (mounting a KIM In a 
briefcase). Atkins* R* Travis, art 2:9 
Sep77 p?6-27 *** KI n 

No power for your Interfaces? Build a 5 u DC to 
DC converter, Ciarcia. Steve, col 3;IQ 
1>ct7fl p22-3I **+ Rower Supply / Conversions 
Note to novice kit builders.,., col 2:12 Dec77 
pl92 *** Integrated Circuits / Kit Building 
Notes oh bringing up a microcomputer- Libes, 

Sol- art 3:1 Jan7B pi62-164 *** 
Microcomputer System 

Octal front panel* OeMonstuy, Herman, art 1:9 
May76 p3B-40 **+ Input/Output / Keyboard 
On a test equipment diet? Try an 3 channel DVM 
cocktail 3. Ciarcia, Steve, col 13 2:L2 
0ec77 p7fi-80+ *** Test Equipment 
One-sided view of wire wrap sockets. Rampll* 
Ira;, art 2:9 Sep77 p54-55 *** Wire Wrap 

Penny pinching address state analyzer. Ciarcia, 
Steve, col 3:2 Feb7B p6-L2 *+* Test 

Equipment / Memory 

Personal computer on a student's budget. 

Johnston, J*C* art 5:7 JulSO p!33-U6 *** 
Microcomputer System / Kit Building 
Photographic notes an wire wrapping, Helmers, 
Carl, art 1:5 Jan?6 pS6-59 **■ Wire Wrap 

Pick up BASIC by PROM bootstraps. Kreitner. Jim. 
art L3 2:1 Jan77 p50-51 *** Utility 
Program / PROM / Altalr 
Pot position digitizing idea- Schulein* John* 
art 1:7 Mar/6 p?9 *** Analog/Bigital 

Circuit 

Powerless tC test clip. Errico/Baker, art 1:4 
Dec75 p26-27 *** Test Equipment / Integrated 

Circuits 

Program your neat FROM in BASIC** Ciarcia, 

Steve, col Ll 3:3 Mar7B p84-93 **+ EPRDM 
/ Programming Instruction 
Programmable IC tester. Thorson, Mark, art 3:6 
Jun7B pZ8-36 *** Test Equipment / 

Integrated Circuits 

Proposal for a universal prototyping bus 
structure. Washburn, D^vid. col 1:16 Dec76 
P123-130 *** Standards 
Recycling used ICs* Mikkelsen, Carl* art 1:1 
Sep75 pZO-21 *** Integrated Circuits 
Save money using mini wire wrap, Thompson, 

Roger, art 1:8 Apr76 pflQ-Bl *** Wire Wrap 

Secret of unravel I rig wire wrap boards- Lerseth, 
Richard, art 1:4 Dec75 pl7 *** Wire Wrap 
Self-refreshing LED graphics display*. Ciarcia, 
Steve, cal ll 4:H> Oct79 p5B-&9 *** 
Graphics / LED Display 

Signal processing fur optical bar code scanning. 
Mertowltz* frsderlck* art 1:16 Dec76 p77-84 
+** Bar Codes / Fiber-optics 
Simple approaches to computer music synthesis. 
Schneider* Thomas- art 2:13 Dct?7 pl43-l44 
*** Music 

Soldering techniques. Trimmer, William, art 
4:9 Sep79 pB4-88 *** Kit Building 

Sonic anemnuiotry for thu hubby 1st. Dvorak* Neil, 
art LJ 4;/ Jul79 pl20-I32 *** 

Analog/Digital Circuit / Weather 
Sound off (creating music and sound effects). 
Ciarcia, Steve, col L3 4:7 Jul79 p34-51 
*** Sound Effects 

TV oscilloscope (building a display and using it 
as a test instrument). Harbier* Ken. art 2:7 
Ju177 p52-67 **» Vide* Display / Test 

Equipment 

Talk to a turtle: build a conputer controlled 
rgbqt. Gupton, James- art 4:6 Jun79 p?4-B4 
*** Robots 
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Microline 84 


Introducing the Microline 84. The 
newest addition to the remarkable Micro- 
line family of printers from Okidata. 

The Microirne 84 prints bidirectionally 
at 200 cps and has 72 x 72 dot-addressable 
and block graphics. A full 96-character 
ASCII [I set and condensed printing. Tractor 
and friction feeds. Parallel Centronics- 
compatible or RS232 Interfaces. With all 
that as standard, you get a full year's war¬ 
ranty on the print head and 4000 to 5000 
hours MT8F. And print quality that's crisp 
and clear in both text and graphics 
applications. 

The Microline 84 gives you the 
throughput and reliability you need. Once 
again, quality printing from the company 
that stands apart from the rest. Okidata. 

interested? Contact us at ill Gaither 
Drive, Mount Laurel, N J. 08054, 609-235- 
2600 for more information on the remark¬ 
able Microline 84. Also available through 
authorized Okidata distributors. 
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HARDWARE CONSTRUCTION (CONTINUED} 

Talk to meJ Add a voice to your computer for S35* 
Ciarcla, Steve, ccl 1.3 3:6 Jun78 pl42-l51 
*** Voice Synthesis / Analog/Digital Circuit 

/ 

Tip For using wiring pencils- Burhans, R.W, art 
1:15 Nov76 p40 *“ Wire Wrap 
Tone in with some chips {programmable music tone 
generator}. Sierad, Ted- art L2 2;9 $ep77 
p84-94 *+* Music / Stwnd Effects 

Tutorial training computer- Wtnkel, David, col 
2:1 Jan?7 p7&-77 *** Computer Instruction / 

Education 

Versatile read only memory prograrmer, Helmers* 

Peter, art 1:3 Nov?5 P 66-71 +** PAdm / 

Programing Instruction 
What's Involved in kit building?- Frenzel, 

Louis, art 2:3 Mar77 pS0-&0 *+* Kit 

Building 

Wire-wrapping and proto-system techniques. 
Mangier!* Adolph, art 6:5 MaySl pl52-17Q 
*** Wire Wrap 

Zapper: a computer driven ERGM prggramer*. 

Gable, G-H, art L3 3:1? Dec 78 plOO-lM 
*** EPROM / Programing Instruction 

6800 

Add a kluge harp to your computer*. Helmers, 
Carl, art L3 1:2 Oct?5 pl4-l8 *** Music 
/ 6300 

Build a 6300 system with this kit. Kay, Gary, 
art 1:4 Dec75 p72-76 *** SWTPC / 6BDQ / 
Hlcrocciftiutfir System 

Build this video display terminal. Anderson, 
Alfred, art 13 1:15 Nuv76 pl06-118 *** 
Terminal / Video Display / 6800 
Building an M63QQ microcomputer*. Abbott, Bob. 
art 1:10 J u n76 p40-46 *»* 6800 / 
Microcomputer System / MIKBUG 
COMPLEAT tape cassette interface. H-amenway, 

Jack, art L3 1:7 Mar7& plO-l& *** 
Interface / Tape Cassette / 6800 
Computer-based laboratory timer, Gibson* John, 
art U 6:6 Jun81 pIlD-144 Clock / 

6&D0 / Science 

Computer-control lad light dinner, part 2; 
implementation. Gibson, John, art L.3 5:2 
FebSQ p72-SG *** Control / 6800 
Does anybody knew what time it is?. Grappel, 
Robert, art L3 2:11 Nov77 p68-70 *** 

Clock / Interface / 6800 
Enterprising display device (GT-6144 graphics 
display generator], Deres. Joe, art L3 1:15 
NOv76 p42-54 *** Graphic! / 6BBD / SWTPC 

Using interrupts for real time docks*. Smith, 

M .F. art L3 2:11 Nov77 p50-S3 *** Clock 
/ 6300 / Programming. Instruction 

8080 

Add some control to your computer; an output port 
tutorial, Barbier, Ken. art L3 4:9 Sep79 
PL9WQ0 *++ Control / 3030 
Build the beer budget graphic! interface. 

Nelson* Peter, art L3 1:16 N&v76 p26-29 

*“ Graphics / Interface / BOBO 
Build this mathematical function unit, part 2 i 
software. Guthrie, R. Scott, art L3 1:14 
0ct?6 p?4-B0 *** Mathematics / Prograarnlng 
Instruction / 8080 

Digital Group SOGGA {Try this computer on for 
size). Ciarcla, Steve, art 2:2 Mar?? 
pU4-121+ *** Microcomputer System / Hardware 
Review / 0030 

Get en at the right address (changing the "wake 
up" address of the BO&Q) . Holman, Frank, art 
3:3 Mar73 pLS5 **« B030 

Memory mapped 10, Ciarcla, Steve, col L3 2:11 
Nov7? plO-16 *** Memory / 3080 / 

Input/Output 

Progam those 27Q0sl, Glaser* Robert, art L3 
5:4 Apr8D pl9B-2i0 “* EPROM / Programing 
Instruction / BDBD 

APPLE 11 

Apple analog-to-digital conversion In 27 
microseconds. Seeds/LevIson, art L3 6:10 

OetSl p458-461 *** Analog/Digital Circuit / 
Apple II / Astronomy 

Apple audio processing. Cross, Mark, art L3 
5:4 AprBO p212-2l8 *** Voice Synthesis / 
Apple II / Audio Processing 
Build a low-tost speech-synthesizer Interface. 
Ciarcla, Steve, col Ll 6:6 JunSl p46-68 
Apple II t Voice Synthesis / TRS-80 Model 
I 

Cross-pollinating the Apple II {serial 
interface). Campbell, Richard- an 13 4:4 
Apr79 p20-25 *** Interface / Serial 

Input/Output / Apple It 
Low-speed analog-to-dlgltal converter for the 
Apple II, Hallgren, Richard, art L3 4:9 
Sep79 p7D-7S *** Analog/Oigital Circuit / 
Interface / Apple II 

CONTROL 

Add some control to your computer; an output port 
tutorial. Barbier, Ken, art L.3 4:9 Sep79 
pi96-200 *™ Control / 8030 
By 11d a ZB-based control computer with BASIC, 
part I* Ciarcla, Steve, col 6:7 JuTBl 
p38-47 «* Microcomputer System / Control / 

Z3 

Build a 23-based control computer with BASIC, 
part 2. Ciarcla, Steve, cbt Ll 6;& ' AugSl 
p50-72 *** Control / Microcomputer System / 

Z8 

Build a computer controlled security system for 
your home, Ciarcfa/Sunderland. col 4:1 
Jan79 p56-71 *** Security / Rome / Control 


HARDWARE CONSTRUCTION (CONTINUED) 

Build a computer controlled security system for 
your home: part 2 , Ciarcla, Steve, col L2 
4:2 Feb79 pl62-179 *** Security / Home / 
Control 

Build a convuter controlled security system for 
your home: part 3- Ciartia* Steve, co1 L3 
4;3 Mar79 pI50-167 *** Security / ftcrae / 
Control 

Build a simple video switch- Hallgr&n, Richard, 
col 6:3 MarSl p234 *** Video Display / 

Control 

Build a touch tone decoder For remote control. 
Ciarcla* Sieve, col 6:12 DecSl p42-7Q "* 

Control { Nome / Telecomnunicat ions 
Build the DSsk-BO; memory expansion and 
floppy-disk control (TRS-BO), Ciarcla* Steve, 
col 3:3 MarBl p36-S2 *** Disk Control kr! 

/ Minidisk Drive / TR5-8Q Model I 
Cassette interface switching box for the TRS-3Q*. 
Anderson* Craig, art 3:11 Mov73 p!60-l6L 
*** Tape Cassette / Control / TRG-8G Model l 
ConOuter-controlled light dimmer, part 2: 
Implementation, Gihson* John, art L3 5:2 
Feh30 p72-SD *** Control / 6&DB 
Cortputer-controlled tank, Ciarcla, Steve, col 
Ll 6:2 Feb&l p44-64 *** Control / Toys 

Control the worldl (or at least a few analog 
points), Ciarcla, Steve, art Ll 2:9 5ep77 
p30-43* *+* Control f Oigital/Analog Circuit 

Controlling DC motors- Walton, Robert, art L3 
3:7 Jul78 p72-80 *** Control 
Controlling external devices with hobbyist 
computers*. Bosen, Robert, art 1:8 Apr76 
p42-45 *** Control / Interface 

DC motor controls: build a motorized platform. 
Ciarcla* Steve* col 6:5 KaySI p6&-9B *** 
Contra 1 

Do It yourself weather predictions*. Firth, 
Michael, art 1:16 Dec?6 e6^69 *** 

Control / Weather 

Furnace watchdog* Wieranga* Theron, art Ll 
Si 1 Jan30 p74-90 *** Energy / Control / Home 
Handheld remote control for your computerized, 
home. Ciarcla* Steve, col LL 5:7 JulBO 
p22-42 «• Control / Home / Input/Output 
Home In on the range!. Ctare la, Steve, col il 
Sill hovSD p32-53 *** Control / Interface / 
TRS-SQ Model I 

Microprocessor based analog/digital conversion. 
Frank, Roger, art L3 1:9 May76 p70-73 *** 
Control / Digital/Analog Circuit 
Mind over matter: add blofeedPack Input for your 
computer, Clirclfl, Steve, col Ll 4:6 Jun79 
p49-S& *** Control / Health / Analog/DIgltal 
Circuit 

Race-car monitoring program, Johnson* Jeff* col 
L6 5:6 JunSO pL96-202 *** Control 
Te1ephone-dialing mi croc ompu ter * Renbarger * 

John, art LJ 5:6 Jun30 pl40-L7D *** 

Control / Teleconniunl cat ions / KIM 
There's more to blinking lights than meets the 
eye, Helmers* Carl- art L3 1:5 Jan76 
pS2-S4 «' Control / 8808 
Tune in and turn on I, part 1: a computer lied 
wlr&leis AC control system. Ciarcla, Steve, 
col Ll 3:4 Apr78 p!14-125 *** Control / 
Home 

Tune In and turn on, part 2: an AC wireless 
remote control system. Ciarcla, Steve, col 
3:5 May73 p97*lQ2 *** Control / Home 

DESIGN 

5502 personal system design: Kompuutar, Brader* 
David, art L3 2:11 Nov77 p94-l4l *** 

Design f 6502 / Microcomputer System 
Another plotter to toy with* revisited; design 
and construction details- Newcomb, Robert, 
art L3 5:2 FebSQ p2Q2-2Q7 *** Plotter / 
KIM / Design 

Building a computer from scratch. Jones, Hilary, 
art 2:11 Nov 77 pSO-92 *** Design / 

Computer Instruction / Microcomputer System 
Computer music: a design tutorial. Dr 1ofsky, 
Thomas, art L3 6;3 Marfll p3I7-332 *** 

Music / 2-BO / Design 
Designing a robot from nature, part 2: 
constructing the eye. Filo, Andrew* art 4:3 
Mar79 pU4-L23 *** Robots / Design 

Implementing an LSI frequency counter, Lynne* 
Perry, art L3 2:11 Nov77 p!46-149 ■** 
Frequency Counter / Design 
LEDs light up your logic. Gray, E.W* art 1;6 
Feb76 o54-57 *** Design 
Modular construction, or why not do it yurself?. 
Walters, Don. art 1:2 Gtt75 p46-47 *** 
Design 

Photo essay: physical hardware of a new computer 
backplane. Helmers* Carl, art 4:7 Ju179 
pi94-197 »* Microcomputer System / Design 
Photograph to notes on prototype construction. 
HGlmers, Carl, art 1:4 Dec75 p94-96 *** 

Design 

Recording with current instead of voltage. Rein, 
David, col 6:2 Feb31 pl33-l4Q *** Tape 
Cassette / Design 

Switching power supplies: an Introduction. 

Ciarcla, Steve, col Ml Nov8l p36-45 *** 
Pow^r Supply / Design 

GAMES 

Life line 4: integrating graphics control 
commands* Helmers, Carl, art 1:5 Jab7& 
p32-41 *** Games / Graphics / Life 

Toy store begins at home. Ciarcla* Steve* col 
Ll 4:4 Ap>r79 plO-13 *** Music / Games 

HARDWARE REVIEW 

Assembling the H9 vidao terminal- Steeden* 

Terry* art 3:10 Dct78 pi30-136 *** 

Terminal / Heath / Hardware Review 


HARDWARE CONSTRUCTION (CONTINUED) 

CT-LQ24 kit, HOgenscn, James, hr 1:5 Jah7& 
p92-95 *** Hardware Review / Terminal / Video 
Display 

Digital Group BQSGA {Try this computer on for 
Size). Ciarcia* Steve* art 2:3 Mar77 
p114-121+ *’* Mtcrccomputer System / Hardware 
Review / U08& 

RGS GOSA microcomputer kit, Hogenson, James, hr 
L:1 Sep7S pl6-19 *** Hardware Review / 

Microcomputer System / SOOB 
SwTPC 6809 MiCrocoosuter System* Harmon, Tom, 
hr L3 6;L Jac81 p216-222 *** Hardware 
Review / SWTPC / 6809 

INTERFACE 

t19 music Interface (and seme music theory for 
computer nuts)** Struve. Bill, art L2 2:12 
Dec77 p48-69+ *** interface /Music f KIM 
S0&3 processor for the S-IOQ bus, part 2* 
Cantrell, Thomas, art Ll 5:10 DctSO p62-88 
*“ 3DSS / 5-100 Bus / Interface 
Build a serial ASCII word generator. Finger* 
Ronald* art 1:9 May76 pSD-53 *** 

Interface / ASCII / Test Equipment 
Build a super simple floppy-disk interface, part 
1*. Nlcholsoni/Camp. art 6:5 HayGl p 360-376 
*** Floppy Disk Drive / Interface / 
Bibliography 

Build a versatile keyboard interface far the 
S-lflfl. Richards* David, art L3 6:10 CttGl 
p4[R}-406 *** Keyboard / S-1D0 Bcs / Interface 

Build an oscilloscope graphics Interface*. 
Hogenson* James, art L3 1:2 Oct75 p70-80 

*** Video Display / Interface / Graphics 
Build the BIT 80FFER*. Lancaster, Don. art 1:7 
Mar76 p30-39 *** Interface / Tape Cassette 
Build the beer budget graphics interface. 

Nelson, Peter* art L3 1:15 Nov76 p26-29 
*** Graphics / Interface / SOSO 
Bullet this economy floppy disk Interface, 
welles, Kenneth, art U 2:2 Feb77 p34-43 

+** Interface / Floppy Disk Drive 
Building the AC-30 cassette Interface. Liming, 
Gary, art L:l& Det7& pllQ-111 
Interface / Tape Cassette / 5WTPC 
COMRLEAl tape cassette Interface* Hemenway* 

Jack, art L3 1:7 Mar76 plQ-16 *** 
Interface / Tape Cassette / 63DD 
Controlling external devices with hobbyist 
computers*, Bosen, Robert, art 1:1 Apr76 
p42-45 *** Control / Interface 

Cross-poll Mating the Apple 11 (serial 
interface). Campbell* Richard- art L3 4:4 
Apr79 p20-25 *** Interface / Serial 
Input/Outp-jt / Apple ll 
Digital feedback loop (graphic displays). 

Loomis, Sumner, let 1:3 Nov?5 p46-47 **+ 
Video Display / Graphics / Interface 
Digital minicassette controller, Kahn, James, 
art 6:4 AprBl p66-9? ** k Tape Cassette / 
Interface 

Does anybody know what time It is?. Grappel, 
Robert, art L3 2:11 Nov?? pGB-7& *+* 

Clock / Interface / 6880 
Expanded digital voltmeter (Add more zing to the 
cocktail), Ciarcla, Steve, col L3 3:1 
Jan73 p37-54 *** Test Equipment / Interface 
/ Z-SQ 

GRAPH: a system for television graphics, part L, 
Webster/Young, art 3:5 Hay/B p62-77 **■ 
Video Display / Interface / Altalr 
Home in on tne ranges, Clarcia, 5t@ve. col U 
5;I1 NovBQ p32-58 *** Control / interface / 
TAS-BO Model I 

Inexpensive joystick Interface*. Buschbach. 
Thomas, art L3 2:3 Mar 77 p8B^93 *** 

Joystick / Interface 

Interface 4 chessboard to your MM-1. Teeters, 
Jeff, art L3 4:9 3fip?9 p34-54 Chess 

/ Interface /KIM 

Interfacing the 60 mA current loop. King, 

Walter, art 1:12 Aug76 p96-97 ^** 

Interface / Printer 

Interfacing the IBM Solectrlc keyboard printer 
(teaching KIM to type)*. Fylstra, Dan* art 
13 2:6 Jun77 p46-52* “* Printer / 
Interface / IBM 

Interfacing the S-1Q0 bus with the Intel 9255* 
Condra* David, art 4:10 Oct79 pL24-l36 *** 

5-lOG Bus / 8255 / Interface 
Interfacing the 5yke& OEM floppy disk kit to a 
personal computer (5WTPC) * Hughes* Phil, art 
L3 3:3 Pfar79 pi78-134 *"* Floppy Disk 
Drive / Interface / 5WTPC 
Ja-ystlck Interfaces. Ciarcla, Steve, col L3 
4:9 Sep79 plO-18 *** Joystick / Interface 
Low-speed analog-to-digltal converter for the 
Apple II, Hallgran, Richard* art L3 4:9 
Sep79 p-70-79 Analog/Digital Circuit / 

Interface / Apple 11 

Navigation wltn Min 1-0: part 3, software* 

Salter, Richard* art L3 2:4 Apr77 pLOG-109 
*** Interface / 6502 / Navigation 
PADDLES: Interfacing with modular breadboards. 
Comhs/F leld, art 6:4 AprBi p34S-3S7 *** 

Digital/Analog Circuit / Analog/Digital Circuit 
/ Interface 

Penny pinchers joystick Interface* Waxier, 
Steven, art L3 5:9 Sep3D p86-90 *** 
Joystick / Interface / KIM 
Polyphony made easy*. Roberts, Steven, art 4:1 
Jan79 pl04-10& *** Music / Interface 
Prograirnable charactsr generator, part 1; 
hardware, Weinstein, Larry, art 3:5 May7B 
p79-90 *** Video Display / Interface / 
Character Generator 
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16 Bit 

$7595 

FOUR 

USER 

SYSTEM 


THE 

TEC 



8086 Multi-User Microcomputer 

MP/M-86' 


FOR 


86M 


STANDARD FEATURES 


System 

ONLY 

$ 1899 * 

PER 

USER 


1/2 MEGABYTE 
OF MEMORY 

TWO 8 INCH D.D. 
FLOPPY DISKS 


16 BIT 8086 CPU ■ Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 
throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 

1/2 MEGABYTE OF MEMORY • The second most important factor which affects system performance is available user memory. Our 1/2 
Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-86™ COMPATIBILITY - The TEC 86M includes a ROM Boot tor MP/M-86™ and is designed to provide optimal support for 
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 
below for important MP/M-86™ features. 

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk I/O interrupts to MP/M-86™, allowing for maximum system 
performance in Multi-User operation. 

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 
double sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS -Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 

MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 

EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are 
easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 
Winchester 31 Megabyte hard disk, terminals, and printers. 

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 

ONE YEAR WARRANTY - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year 
Warranty. 


SOFTWARE OPTIONS 

MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 

LANGUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CtS-COBOL™ PASCAL/M86™ FORTH 

*NOT INCLUDING MP/M-86 and User Terminals. 


OTHER FINE SIOO and APPLE PRODUCTS AVAILABLE, INCLUDING: 

ANALOG to DIGITAL CONVERTERS (12,14,16 bit accuracy; 30,40,100,125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, I/O Boards 
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 

REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 


DEALER INQUIRIES INVITED 


E C III R R TECMAR, INC* 

T 23600 Mercantile Rd. • Cleveland, OH 44122 ( 216 ) 464-7410 


INC. 


K^MKl trrtodi H bid* bunt* k. BlSt-ES. RHIUI IB u< N5CW* i«ntwl bMiiki d Humic fc. M5CU/M a i ripUr* hvkm* il StHDM n a trnkml d Uw* fe BM3B0L « i nplint Iridwt ri McnFnu k 

CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC., 146 Front Street West, Suite 435, Toronto, Ontario M5J 2L7 (416) 598-1048 
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HARDWARE CONSTRUCTION (CONTINUED) 

Quad terminal Interface. Atpert, Stephen, -art 
5:£ FebBO pi 16-125 *** Interface / Terminal 
/ PDP-11 

Remote terminal (Carve upstairs and be 
respectable). Ciarcia* Stave, art 2:5 flay?? 
p5D-54 *** Terminal / Interface / Serial 

In put/Output 

Serialize those bits from your mystery keyboard. 
Haller, George, art 1:9 May?6 p36-37 "** 

Interface / Serial Input/Output / Parallel 
Input/Output 

Simplified Omega receiver details. Burhans, 
Ralph, art 2:3 Mar77 p70-60 *+* Interface 
/ Navigation 

Stretch that &&D0 clock. Henshaw* Jerry, art 
1:16 dec?6 p42-45 «■ Clock / Interface / 
SWTPC 

Telephone dialing by ranjjuter* Joyce* Edward, 
art 5:1 JanSD p!22-123 Interface / 

Telecommunications / Terminal 
Use your television set as a video monitor. 

Loos, Timothy, art 4:2 Fefi79 p*6-S4 *** 
Video display / Interface 
Why wait? Solid a FAST cassette interface. 

Suding* Robert* art L3 1:11 Ju17& p4&-53 
*** Tape Cassette / Interface 

MATHEMATICS 

Build tnls mathematical function unit, part 1: 
hardware. Guthrie* R* Scott, art 1:13 5ep76 

p£6-33 ^ Mathematics 
Build this mathematical function unit, part 2: 
software. Guthrie* R. Scott, art L3 1:14 
Dct?6 p74-&0 *** Mathematics / Prog r arming 
Instruction / 8G8Q 

Mow to multiply in a wet climate, part 2: design 
details. Bryant/Swasdee* art L.3 3:5 MayJfl 
pl04-114 *** Mathematics 7 SWTPC / 
Microprocessor 

TRS-80 MOGEl I 

Build a low-cost speech-synthesizer interface. 

Cl arc la, Steve, col Ll 5:6 Junfll p46-63 
*** Apple II / Voice Synthesis / TRS-8Q Model 
I 

Build an unlimited-vocabulary speech synthesizer. 
Ciarcia, Steve, col Ll 6:9 SepSl p3&-5<0 
*** Voice Synthesis / TR5-80 Model HI 
Build the Dlsk-BQ: memory expansion and 
floppy-disk control (TRS-80)* Ciarcia* Steve, 
col 6:3 Mar61 p36-52 *** Disk Controllers 
/ Minidisk Drive / TR5-BQ Model I 
Cassette interface switching boa for the TR5-B0*. 
Anderson* Craig, art 3:11 Nov7B pL60-161 
*** Tape Cassette /Control / TRS-30 Model I 
Computerized testing. Ciarcia* Steve, col Ll 
5:12 Dec 80 p44-7D +** Test Equipment / 

TRS-30 Model 1 

Home in on the rangeL* Ciarcia* Steve* col Ll 
Sill NovBO p32-5B *** Control / Interface / 

TRS-60 Model I 

I/O expansion for the Radio Shack TRS-EO 
(principles of parallel ports)* Ciarcia* 

Steve, col 5:5 MayBD p22^4Q *« Parallel 
Input/Qutput / TRS-BO Model I 
I/O expansion for the TRS-60, part 2: serial 
ports. Ciarcia, Steve, col 5:6 JunSQ 
p42-&2 *** Serial Input/Gutput / TRS-BO Model 
I 

HARDWARE MODIFICATION 

6502 gets fflicreprogrammable instructions. 

Harrod, Dennette, art L3 5:10 OctHQ 
p2B2-2S5 *** 6502 / Programming Instruction 

Add dual trace and delayed sweep to your 
oscilloscope.. Stetson* Robert, cal 6:9 
SepGL p426-431 *** Test Equipment 

Alpha lack far your ASCII keyboard. ConbOy* 
Terry, art 5:1 Jan60 pl56-l53 *** 

Keyboard / ASCII 

Audio meter for your TRS-BO. Miller* David* col 
5:2 Feoao P172-L74 *** Tape Cassette / 

IRS-SO Modal I 

Cassette lives on: an alternative to floppy-disk 
mass storage. Cook* Emory, art 5:5 MayBQ 
pl2-L8 *** Tape Cassette / Maintenance / 
Information Storage 

Challenger writes on Comprint. Carlson, Edward* 
col L3 6:4 AprSl p310-3!2 *** Printer / 
Interface f 051 

Do you need the real time?. Trollope, Gregory, 
art l3 2:11 Mov77 pl&&-169 *“ Clock / 
MIKSUG / 6300 

Fix for the Daiiler* Baltrush* Michael, col 
4:4 Apr79 P 247-248 *** Crpmemco 

Forcing the 780 starting address. Soderstrom* 
Randy, col 6:2 FebBl p2BB “* Z-SO 
Giving KIM some fancy jewels (remote display 
board), Grater, Robert, art 2:7 Jul77 
p126-127 *** KIM / Input/Output / LED Display 

Injprove TRS-BO disk operation: add an external 
data separator. Kline, Ken. col 5:5 MayBl 
ptOE-tW *** Disk Controllers / TRS-BO Model 
I / Minidisk Drive 

Keyboard modification. Macombar* George, art 
1:6 Feh7& pis *** Keyboard 
Making an H9 understand lower case. Frye* 

George, col 3:9 5ep7B pl4? *** Heath / 
Lowercase Modification 
Modifying the SwTPC counter (for &809 
operation). Weaver, Thomas, art 6:2 FebSl 
pJ32-334 SWTPC / 6309 

More colors for your Apple. Watson/Wozniak. art 
Ll 4:6 Jun79 p60-G3 *** Color Graphics / 

High Resolution Graphics / Apple II 
Mounting a paper tape reader, Bryant, Jack, art 
3:1 Jan7G pI61 **+ Paper Tape Reader 


HARDWARE MODIFICATION (CONTINUED) 

Plugging the KEM-2 gap. Notley* M. Garth, col 
3:9 5ep7a pl23 *** .Memory / It IM 
Radio Shack’s modifications to the tRS-SO*. Li. 
Terry, col 5:10 Oct00 p132-184 *** TRS-BO 
Model I / ROM 

Separate your sync {how to modify a TV monitor). 
Rosen. David, art 2:1 Jan77 j?92-93 *** 

Video Display 

Simpler digital cassette tape Interface, 

Burhans, Ralph, art 3:10 0ct7S pL42-143 
**'■ Tape Cassette / Interface 
Souping up your SwTPC 6BD0 1 . Hughes* Steve, art 
3:10 Oct78 pL44-146 Clock / 5UTHC 

Speeding up MiK&UG 10 routines. Moore* T.u. col 
3; 6 Jun73 pl32-l34 «■ MIKBUO / 53DD / 

Input/Output 

Switching ROMs In the Fairchild FS evaluation 
kit. Polonchak, John, art 2:11 Nav77 pl60 
*** ROM 

True confessions; how I relate tu KlM. Gupta* 
Togesh. art 1:12 Aug76 p44-46 *** K Em 
HARDWARE REVIEW 

BOOB: microprocessor update. Baker, Robert* hr 
2:4 Apr77 pllO-Ul* BOGS / 

Microprocessor 

About the cover Up km graphics on the TV 
Dazzler). He liners, Carl, art 1:10 Jvn?6 
p6-7 *** Color Graphics / Cromemco / High 

Resolution Graphics 

Altos ACSBOQQ single-board computer. Dahnfce, 
Mark, hr 5:11 NovflO pl5B-170 *** Altos 
Axiom EX800 Printer: a user's report, Bosen, 

R*J, hr Ll 3:7 Ju17S p2S-29 *** Printer 
Big hoard: a ZSQ system in kit form. Thompson, 
David, hr 6;9 EepBl p52-56 *** Kit 
Bui ldlng / 2-30 / MlcroconiJuter System 
Boilding the Heath HB computer. Poduska, Paul, 
art Ll 4:3 Mer79 plZ-13* “* Heath / Kit 
Building / Nlcrucamputer System 
PDSMAC VIP* the RCA fun machine. Welsbecker, 
Joseph, hr 2:fl Aug77 p30-32+ *** C05MAC / 

Cassette transports for the ’’Roll Tour Own lh 
hobbyist*. Freeman* William, art 2:3 Mar77 
p26-32 *+* Tape Cassette 

Cherry pro keyboard. Parker, Dan. art 4:11 
Nov79 p232-234 *** Keyboard 

Chip off the olde PDP 3/E; the Intersil 1M6100 
part 1. Nelson, Robert, art 1:9 May76 
p60-6& *** Microprocessor / IM6100 / PDP-6 
Chip off the olde PDP 3/E: the Intersil 1M6100 
part 2. Nelson, Robert, art 1:10 Jun76 
p5B-62 *« Microprocessor / IM&lOO / PDP-fl 

Circuit for Z-BOs. Sudlng, Robert, art 1:13 
Sep76 p62-71 *** Microprocessor / Z-60 
Commodore VIC 20 microcomputer: a low-cost, high 
performance.,.computer* . williams, Gregg, hr 
6:5 MayBl p46-64 *** vie-20 

Comparing floppy-disk drives by software 
simulation, liendza* Dennis, art Ll 5:5 
MayBD pl30-!40 *** Floppy Disk Drive / 
Minidisk Drive / Test 

Conduce lor 6051 (Color graphics on the Con^ucolor 
3051), Dwyer/Cr Itch-field, art 3:5 May 76 
p32-39 *** Cofitpucokr / Color Graphics / 

Mlcroconputer System 

Date with KIM. Sln^son, Richard, art 1:9 
May76 p3-12 *** KIM / Microcomputer System 

Ease Into 16-bit confuting: get 16-bit 
performance from an 8-bit computer, Ciarcia, 
Steve* col L3 5:3 MarBO pl7-32 *** 3003 
/ Microprocessor 

Epson MX-80 and mx- 70 printers. Cohan* Kevin* 
hr 6:5 Mayfll pZ2-34 *‘* Printer 

FS system (micropraces?or update)* Baker, 

Robert* hr 2:2 Feb77 p33-9£ *** 

Microprocessor 

General Instrument CP1G00. Baker* Robert- art 
1:7 Mar76 p46-51 +** Microprocessor / 

CP1600 

H-P 65: world h s smallest con^juter system. 

Nelson, Richard, art 1:4 0ec75 p70-71 *** 

Calculator 

HP-41C: a literate calculator?. Hayes* Brian, 
hr 6:1 JanSl pi 18-133 *** Calculator / Bar 

Codes / 

Hard-disk explosion: high-powered mass storage 
for your personal computer. Manuel* Tom, art 
5:3 AugSO p5S-70+ *** Hard Disk Driv* 

Heath H-I4 printer* Rehm, Bradford* hr 6:2 
Feb8.1 P2S3-26D *** Printer / Heath 

Heath H-89 ccwnputer. DahiWce* Mark, hr Ll S:fl 
AugBO p46-56 *** Heath 

Heath microprocesser training system. Hub in. 

W.N. hr 3:11 Nov78 pl5B-159 *** Computer 

Instruction / Microprocessor / Heath 
Hewlett-Packard’s new personal computer: the 
HP-35*. Morgan, Christopher, hr L3 5:3 
Mar30 p60-66 **• HP-B5 / Mlcrcncormauter 

System 

How to choose a microprocessor. -Frenzel* Lou. 
art 3:7 Jul73 pl?4-|&Cl *** Microprocessor 

f Consumer Information 
IBM personal computer; first Impressions* 

Lemmons* Phil, hr 6:10 Octal p26-34 *** 

Microcompuiter System / IBM. Personal Computer 
Integral Data^s Paper Tiger 460. W1liner* 
Eliakim. hr 6: ID Octal P 373-332 *** 

Printer 

Intel BDB6 (and the 50K--B6 system design kit). 
Ciarcia, Steve, col 4 3 U Nov79 pl4-24 *** 

30S6 / Microprocessor 

Keep PACE with the times. Baker, Rohert- art 
1:14 Oct76 p32-36 *** Microprocessor 

Matrox ALT-256 video board (product description). 
Ruple, Gary, hr 3:5 Hay?8 p24-30 *** 

Video Display / High Resolution Graphics / 

S-100 Bus 


HARDWARE REVIEW (CONTINUED) 

Mauro Pryac platter, Dahmke, Mark, hr 6:10 
0ct3l p3B3-334 *** Plotter 
Micro-Scan Carp bar code scanner. Merkowitz, 
Frederick, hr 3:10 0ct7B pl66-IG7 *** Bar 
Codes 

MicroAce computer. SearIs* Delmar* hr 6:4 
AprflL p46-62 *** MicroAce, 

MIcmAngelo video display* Qahmke, Mark, hr 
5:11 NovBD pl96-202 *** Video Display / 

High Resolution Graphics / S-LQQ Bus 
NEC PC—SOUl: a new Japanese personal computer. 
Keith/Kocher, hr 6:1 Janfll p72-BS ±fc * 
PC-8001 

New Altalr 6UO. Vice, James, art 1:6 Feb7& 
p42-45 *** Altair / Micracangjuter System 
New mini-mtcrocomiputer system: the Digital 
Equipment Corporation LSI-11, Baker, Robert- 
art 1:5 Jan76 pi2-24 *** LS.E-U / 
Microcomputer System 

Nova I 760 (System description: The Noval 760), 
Houck/Hash, hr 2:9 Sep77 plQ2-10B *** 
Microcomputer System 

051 (model 300 computer training board - product 
de&criptltin)* Baker* Robert* col 2:1 Jan?? 
p'34-95 *** 051 

PET 2001 (User’s report: the PET 2001), Fylstra* 
Dan. hr 3;3 Mar7& pll4-127 *** PET 7 
Microcomputer System 

Panasonic and {Juasar hand-held Cdn^utars. 
Winiams/Heyer, hr 6:1 J^anSl p34-45 *** 

Hand-held Computer / Fiction 
Power of the HP-67 programmable calculator, part 
1. Arp* Robert, art 4:3 Mar79 pi96-204 
*** Calculator 

Preview af the Z-6000* RampU, Ira, art 4:3 
Mar n p30-91 *** Z-6000 / Microprocessor 

Processor Technology VDM-l* Anderson, D. hr L3 
1:16 Dec76 p36-39 •“ Video Display / 

Altalr / IMSAI 

Put the ’'do everything* cnlp In your next design 
(TMS-5501), Baker, Robert, art L:ll 0ul7fi 
p40-44 *** Microprocessor / TMS-5501 
RAMCRAM memory ncdule for the Atari. Pelczarski, 
Mark, hr 6:6 JunBl p24-26 *** Memory / 

Atari 

Radio Shack's Daisy Wheel Printer II, Kalya, 

Yvon. hr 6:2 FebBl p38-34 *** Printer / 

Recognition for Heuristics Speech lab. Parfitt, 
Rick* hr 2:9 5ep77 pSO *** Spe&Ch 

Recognition / Altair 

SC/MP fills a gap. Baker, Robert, art 1:13 
Sep76 p76-79 "** 5C/MP f Microprocessor 
SOL-20 (User’s report: the SDL-20). Barbour* 
Dennis, hr 3:4 Apr78 pl26-L30 *** SDL / 
Microcomputer System 

5R-52: another world’s smallest*. Flippin, 3* 
Bradley, art 1:& Apr76 p36-41 *** 
Calculator 

SWTPC PR-4Q alphanumeric printer (review), Kay* 
Gary, hr 2:3 Mar77 pl8-?4 *“* Printer / 

5WTPC 

Sinclair Research Zx30. McCallum* John, hr 6:1 
JanDl p94-102 *** Sinclair 2X88 
Game graphics background Information, R amp 11, 

Ira. art 1:15 Nov76 p56-59 *** Graphic? / 

High Resolution Graphics 

Superboard ll; a surprising single board computer 
fromDSl, Morgan, Christopher, col 4:5 
May?9 p50-51 **• OS1 

Synertek sy?tem? KTM-? terminal-on-a-board. 

Nowes, Phil, hr 5:10 OctSO p42-48 *** 
Terminal 

TDL system monitor board: a writer's view, Rehm* 
Bradford, hr 3:4 Apr78 plO-16 *** 
Microcomputer System 

Teleterminal Fly Reader paper tape reader (Come 
fly with K]M). Simpson, Rick, hr 2;& Juh77 
p76-8D *** Information Storage / Paper Tape 
Reader 

Texas Instruments TM59900. Saker* Robert, art 
1 :8 Apr76 p64-7Q *** 9900= / Microprocessor 

Time has come to talk, Atman Wirt- art 1:12 
Aug76 p25-33 *** Voice Synthesis / 

User's reaction to the 50L-1D computer. Bureaus, 
Robert, hr 3:1 Jan7& pBfi-93 *** SDL / 
Microcomputer System 

User's report on the Intercept Jr. Lahore* 

Henry, art 2:12 Dec77 piaC-190 
Microcomputer System 

Welcome, IBM* to personal confuting, hr 1:4 
Pec75 p9Q *** IBM 

71 log ZDO. Hashtzumfc* Burt, hr 1:12 Aug76 
p34-3fl *** Microprocessor / Z-BD / 

6300 

Astral 20DD. hr 1:15 Nov76 pl32-l34 *+* 
Microcomputer System / 6800 
Preview of the Motorola 68000* Halsema* A,I, 
art 4:B Aug79 pL70-174 *** 68000 / 

Microprocessor 

Systems of note (M63D0 from Celdat Design 
Associates), hr 1:10 Jun76 plO6-108 *** 
6800 / Microcomputer System 

308Q 

Digital Group B080A (Try this computer an for 
size). Ciarcia, Steve, art 2:3 Mar77 
pi14-121+ *** Hardware Constnictiar / 

Microcomputer System / 8080 
MSC 80BD+ microcdr^juter as a personal system, 
Barbier, Ken. hr 1:13 5ep76 p44-49 

Microcomputer System / 8080 

APPLE II 

Apple II [system description). Wozniak, Stephen, 
art 2:5 May?? p34-43 *** Apple II / 

Microcomputer System 
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FROM HAYDEN! 


Newt KLONDIKE 2000 

(Trackman) Gold Is hidden in the desolate 
caves of a mine in the Martian desert. You 
discover the secret to gaining the loyalty of 
hostile robots guarding the gold. But you 
must fight conniving opponents and carry 
your gold out of the mine. Suspense! 
Excite me nt! Treachery! 

*10209, Apple II Disk, $24.95 


New! TRS-80 GALAXY OF 

GAMES (Dilley, Savolaine and 
Wilkerson) A real bargain - and hours of 
fun, too! HANGMAN - The most famous 
word game - you'll get hung up on it! 
ONE'ARM-BANDIT - A home version of 
the casino slot machine, SKUNK - An 
exciting dice game! You get “skunked" 
when you roll no points! JACKS - A card 
game in which small is great! Trade high 
cards for low ones and win! * 09903, 
TRS-80 Models I and III $14.95 


ORDER TODAY! 


Hayden Book Co., Inc, 

50 Essex St. Rochelle Park, NJ 07662 

Please send me the software checked Residents of 
NJ and CA must add sales tax. Name of individual 
ordering must be filled in, Offer good in US only. 
Payment must accompany orders from P Q Box 
numbers Prices subject to change without notice 


□ Enclosed is my check or money order 

□ Please bill to my Master Card or VISA account # 


Interbank * 

_ Excitation Date 

□ 07004 

□ 07403 

□ 10209 

□ 07009 

□ 09809 

□ 10709 

□ 07012 

□ 09903 

□ 10909 

Name 



Address 


City/State/Zip 



New! TETRAD (Hess) Now try 
3'dimensional tic tac toe, and enjoy 
beautiful color, surprising sound, and a 
choice of 3 levels of difficulty, A real 
challenge that allows 76 winning combina¬ 
tions. TETRAD adds a new dimension to 
a familiar game as you battle the computer 
to get 4 in a row in any direction. 

*09809, Apple 11 $19.95 

Available at your 
local computer storel 


New! MIND THRUST (Sacks™ 

and Wazaney) Match wits with the 
computer! Be the first to complete a chain 
across the board. Switch sides at any time 
and control your opponent's pieces as he 
controls yours , *07403, TRS-80 Level 
II $16.95 


Coming Soon! Atari 
Version! REVERSAL 

(Spracklens) One of our most popular 
games! This version of the 200-year-old 
game Reversl features 27 levels of play 
and high resolution color graphics. Written 
by the authors of SARGON II! 

*07004, Apple II tape 
*07012, ATARI tape (soon to be 
aualfabfej each tape , $29.95 
*07009, Apple II Disk , $34.95 


Coming Soon! ALIBI 

(Trackman) You must interrogate sleazy, 
intelligent, treacherous and deceitful 
suspects to solve dreadful murders. Cases 
become more difficult and the number of 
suspects increases as you become more 
skillful! The best detective game for micro¬ 
computers, 

*10909, Apple II Disk. $19,95 


Coming Soon! STAR 

TRADERS (Trackman) Just as 
centuries ago merchants loaded sailing 
ships with gems, gold, herbs, and spices to 
trade throughout the world, so can you 
load your space’ship with computer soft¬ 
ware, uranium, precious metals, etc , and 
travel to distant planets for the best deal! 
Who wins? The one with the most money, 
of course! 

*10709, Apple II Disk, $19.95 


For Orders, Inquiries and Technical Support, Call Toll Free 



800 - 631-0856 


B12/81- 009 



50 Essex Street, Rochelle Park, NJ 07662 BOOlf CORI|NIViyV I VIC. 
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HARDWARE REVIEW [CONTINUED} 

Apple III* Morgan, Chris, hr U 5;? JulBD 
p50-S4 *** Apple III / Microcomputer System 

Apple to Byte: one user's review af the Apple II* 
Helpers* Ctrl, hr 3:3 Mar7a p13-46 *** 
Apple El / Microcomputer System 
Microsoft Softcard. PeTczarsti, Hark. hr 6:il 
NovBl pi52-162 *** Z-flQ / Apple N / CP/H 
rtountaln Computer's MusicSystem- Moore* Robin* 
hr 6:7 Jul81 p60^2 *** Music / Apple It 
Vide* keyboard and display enhancer. Pelczar&iti* 
Hark* hr 6:7 JulSl p3S4-356 *** Video 

Display / Apple II / Keyboard 
alphaSynUuri Music Synthesizer, Levine/Mauchly, 
hr 6:12 OecSl plDB-128 +** Music / Apple 
II 

CONTROL 

Intel 8275 CRT Controller, Tennant, Chris, art 
4;5 May79 pl30-Mfl *** Video Controller 
Percent's Doubler. Kelly, Mahlon, hr 6:7 JulSl 
p344-352 *** Disk Controllers / TfiS-BG Model 
I / Minidisk Drive 

Single chip video controller. Naas, Bob. art 
4:5 Hay79 p52-75 *** Video Controller / 
Integrated Circuits / Design 

DESIGN 

Single chip video controller. Haas. Boh. art 
4:5 May79 p52-75 *** Video Controller / 
Integrated Circuits / Design 

GAMES 

HP-67 and HP-97: Hewlett-Packard's personal 
computers*, Pearce, Craig, art Ll 3:6 
Jun.78 pll2-ll7 *** Calculator / Games 
New software, new hardware computer languages, 
and games- Pournelle* Jerry, col 6:11 NovSl 
p449-457 *** Languages / Software Review / 

Games 

Pocket computer:. Carhrey* Bruce- hr 5:12 
DecSD p244*262 *** Calculator / Games 

HARDWARE CONSTRUCTION 

Assembling the H9 video terminal* Steeden, 

Terry, art 3;10 Oct 78 p130-135 ■** 

Terminal / Heath / Hardware Construction 
CT-L024 kit. Hagenson, James, hr 1:5 Jan76 
p92-95 *** Terminal / Hardware Construction / 

Video Display 

Digital Group BOBQA (Try this computer on for 
size}. Clare la, Stave, art 2:3 Mar77 
pll4-L21+ *** Hardware Construction / 

Microcomputer System / 8030 
RG5 DOSA microcomputer kit, Hcgenson* James, hr 
111 Sep76 pi6-19 *** Mlcrocorrputer System 
/ Hardware Construction / 8008 
SwTPC 6809 Microcomputer System. Harmon, Tom, 
hr 6:1 Jan&l p2L6-222 *** SWTPC / 6309 / 
Hardware Construction 

INTERFACE 

8088 processor for the S-IOO bus, part 1* 

Cantrell, Thomas, art 5:9 Sep80 p46-64 *** 

0OB6 / 5-100 Bus / Interface 
Convert your TV set ta a video monitor. Fylstra, 
Dan. art 3:5 May7B p22* Video Display 

/ Interface 

MERLIN video interface adds a visual dimension to 
your Altair or 1MSA]. hr 1:15 Nqv 76 p62-54 
“* Video Display / Interface / Altaic 
Ohio Scientific CA-15 universal telephone 
interface, Williams, Greys. hr Ll 5:3 
Aug30 p4D-tS **« Interface / 051 / 

Telecommunicatlens 

Put your computer to work (cassette controller}. 
Roch, Sill* hr 6:2 FebBl pl02-l03 *** 

Tape Cassette / Interface / Altair 
Using the PolyNorphies video interface. 

Wenzlaff* Wayne, art 2:12 Dec77 p!30-132 
*** Video Display / Interface 

MATHEMATICS 

Number crunching processor (NSC MM57109). 

Nelson, Puter, art L3 3:3 Aug7B pG4-74 
**• Microprocessor / Mathematics 

SOFTWARE REVIEW 

New software, new hardware computer languages, 
and games- Pournelle, Jerry, col 6:11 NovSl 
p449-457 *** Languages / Software Rev lew / 

Dm»es 

TR5-80 MODEL I 

E natron. Stringy Floppy data-storage system. 
Carlson, Keith, nr 6:11 NovBl pl26-l3U *** 
Information Storage / TRS-9Q Model I / Stringy 
Floppy 

Micro Matrix PliOtGpQiiU Light Pen [IkS-BO). 

Gray, Stephen. hr 6:3 MarBl p84-BU *** 
Light Pen / TR5-8D Model 1 
Pardon's Doubler* Kelly, Mahlon. hr 6:7 JulBl 
p344-352 *** Disk Controllers / TllS'HD Model 

1 / MluIdIsk Drive 

Radio Shack TRS-80: an owner"s report. Fylstra, 
Dan. hr 3:4 Apr?8 p49-&0 TR5-80 Model 

1 / Microcomputer System 
TBS-BU speaks: usiny BASIC to drive a speech 
synthesizer, Gargagtiano/Fens, art Ll 4:ID 
Dct79 pi13.122 *** Voice Synthesis / 185-80 
Model I 

TfiS-80: Radio Shack's new entry InLu the personal 
egn^juter market, Morgan, Chris* col 2:11 
ii0V77 p46 *** ms-80 Model E 

Three fi&u computers frdw Radio Shack (Model I El* 
Color and Pocket). Mlastkowsk 1 1 5Un. hr 
5:10 Oct&Q p!72-188 THS-8D Model III / 
TRS-80 Color f TRS-80 Pocket Computer 


HASHING 

Easy to use hashing function. Klnzer, Don. art 
L3 4:10 0ct79 p20Q-2DA «* 6800 J 
Prograraning Instruction 

Making hash with tables. Oollhoff, Terry, art 
L3 2:1 Jan77 plfl-JD *** Programmlng 
Instruction / 8080 
HEALTH 

Mind over matter: add biofeedback input For your 
computer* Ciarda, Steve, col Ll 4:6 Jun79 
p49-53 *** Control / Ahalog/Digitat Circuit 

/ Hardware Construction 

HEATH 

Assembling the H9 video terminal. Steeden, 

Terry, art. 3:10 0ct7S pl30-135 *** 

Torminal / Hardware Construction / Hardware 
Review 

Building the Neath H8 conputer. Pedu&ka, Paul, 
art Ll 4:3 Mar79 pl2-134 **• Kit Building 

/ Hardware Review / Microcomputer System 
Heath H-14 printer. Rehm* Bradford, hr Ll 6:2 
F&681 p253-260 *** Hardware Review f 
Printer 

Heath H-B9 computer. Dahmke* Mark, hr Ll 5;B 
AugSD p46-56 *** Hardware Review 

Hsdth microprocessor training system, Hubin, 

W*N. hr 3:11 Nov78 plSS-lSS **• Hardware 
Review / Conputer Instruction / Microprocessor 
Making an H9 understand lower case* Frye t 
George, col 3:9 Sep73 pl47 *** Hardware 
Modification / Lowercase Modification 
PAM/8: a new approach to front panel design. 
Letwin* Gordon, art 3:10 dct78 p70-84 *** 

Monitor / Software Review /LED Display 
HEWLETT-PACKARD 

Generating bar code in the Hewlett-Packard 
format*. MeNeal, Thomas, art Ll 6:1 Jao8L 
p148-178 *** Bar Codes / Calculator / 
Conversions 

Graphics fondamertals. Sandifur, Kathleen, art 
L9 fi:10 Octal P284-300 *** Graphics / 

Programming Instruction 

Minimizing curve-plotting calculation. Barter, 
Timothy, art L9 4:12 Dec?9 pl34-142 **" 
Plotting / Programming Instruction 
Non iterative digital solution of linear transfer 
functions* flntay* Bryan, art Ll 4;12 
Dec79 p144-166 *** Mathematics / Simulation 
Rotation algorithm (graphic designs). Bates, 
Samuel* col Ll 6:1 Jan&l p328-333 *** 

Graphics / Plotting 

variable type converter for numerical quantities. 
Moskowltz* Mike, col Ll &i2 FebSl 
p271-272 "** Ccmversiqns / Programming 
Instruction / B:AS1C 
HEXADECIMAL 

5 byte betadecimal to ASCII converter. Doshl, 
Ashwin. col L3 4:5 Jun79 p2QB **+ 

Conversions / ASCII / 8D8D 
a digit hexadecimal readout. Burns. R*R* art 
2:B Aug77 pll4-ii6 *** Hardware 
Construction / LED Display 
AJM-65 16-blt hexadecimal to decimal conversion, 
young, R.A, col L3 6:8 Augai p4l3 *+* 
Conversions / AIM 

Build an octal/hexadecimal output display. 
Ciarcia, Steve, col 3:12 Dec78 p32-39 *** 
Hardware Construct ion / Input/Dutput 
Easy programming system [hexadecimal interpretive 
programing system), weisbecker, Joseph, art 
L9 3;1E Dec78 p108-122 *** Programming 

Instruction / COSMAC 

How ta do a number of conversions*. Brown, 

James, art U 1:U Sep76 p&D-60 *** 

Conversions / Binary / 3D&0 
Peek at poke (pokes hexadecimal values into 
memory). Parris, M. col Ll 4:6 Jun79 
p2l2-2L3 **+ Utility Program / TRS-BO Model I 

Simple base conversions for the TRS-80. Curran, 
James* col Ll 5:1] NovNO p!45 *** 

Conversions / TRS-8D Model I 
HIGH RESOLUTION GRAPHICS 

About the cover [color graphics on the TV 
Dazzler). Helpers* Carl, art 1:IQ Jun?6 
ph-J *** Color Graphics / Cromeifico / Hardware 
Review 

Add tnis graphics display to your system, 
Buschbach, ThcHnas. art 1:15 Nov76 p32-39 
*** Hardware Construction / Graphics 
Colorful future o! personal computing. He liners, 
Carl, col 2:10 Oct7/ p6+ *** Video 

Display / Color Graphics / Color Display 
Computer art [About the cover - color graphics 
done on a GRASS system)* Defanti/Tetz* col 
2;ID Dct77 p22-25 *** Art / PDP-11 

kinetic string art for trie Apple. Cesa, Louis, 
col 5:11 NovBD p62-G3 *** Color Graphics / 

Art / Apple II 

Language control structures for easy electronic 
visualization. DoFatitl* Thomas, art 5:11 
Nov BO p90-106 *** lanijuages / Color Graphics 

Matrox ALl-256 viri™ board [product descr iptInn). 
Rup1$, G«ry. hr 3:5 May78 p24-3Q *** 

Hardware Review / Video Display / S-ltKJ Bus 
MicroAngelo video display. Dahnflce, Mark, hr Ll 
5:11 Nov80 pi9G-2D7 *** Hardware Review / 
Video Display / 5-lQU Bus 
Micrograph* part 1: ,..an Instruction set for a 
raster-scan display* Gooch, E* Grady, art L3 
5:11 NovftO P&4.S2+ *** Color Graphics / 

Design / Videfl Display Generator 
Micrograph* part 2: video-display processor* 
Hooch, 5, Grady, art L3 5:12 Becffi] 
pl20-13E+ *** Color Graphics / Hardware 

Construction / Video Display 
Microyraph. part 3: software and operation, 

Booch* E. Grady, art L3 6:1 JanSl p238-23D 
*** Color Graphics / Programming Instruction 


HIGH RESOLUTION GRAPHICS (CONTINUED) 

More colors for your Apple. watson/Hczhiak. art 
Ll 4:6 Jun79 p60-6B *** Color Graphics / 

Hardware Modification 7 Apple II 
Photograph Is also hard copy. Egbert, Dwight, 
art 3:5 May?B pLO-14 *** Elolor Graphics / 

Photography 

Picture-perfeet Apple* Roybal, Phil, art 6:1 
JanSl p226-235 *** Printer / Apple II 

Raster scan graphics suggestion. Adams, Tellp. 

col 3:5 Hay7fi p44 *** Color Grapnics 

Shape table conversion for the Apple SI. 

Partyka, Dave, col Ll 4:11 Nov79 p63 *** 
Programing Instruction / Apple tl / 

Conversions 

Some graphics background information- Ramp 11, 
Ira, art 1:15 Nov76 p-56-59 *** / High 

Resolution Graphics 

Three-dimensional counter graphics, part 1. 

Crow, Franklin, art L6 6:3 MarSl p54-62 
*** Graphics / Three-Dimensional Graphics 
Three-dimensional graphics for the Apple II- 
Sokol, Dan. art Ll 5:11 NovBO pl48-154 
*** Apple II / Three-Dimensional Graphics 
HIGHER EDUCATION 

APL and the greatest common divisor / AfL aids 
Instructors- Clacton/Evans, col L9 4:5 
May 7 9 f)206-2Q7 *** APL 

Classroom demonstration: controlling a system 
with a microcomputer* Hill, Garnet, art L3 
3:11 Nov 7B plI2-liS *** Control / Science 
College microcomputer facility. FostEr/Southern, 
art 3:4 Apr?# p90-96 Computer 

Instruction / Microprocessor 
Computer assisted instruction on a microcomputer. 
0av1dson/et al. art 3:11 Nov76 p90-94 +** 
Computer Assisted Instruction / RILQT 
Getting problem-solving advice from a computer. 
Garson* James, col 6:5 MayBl piBE-196 *** 
Computer Assisted Instruction 
Intellectual ethics and software: an inquiry Into 
the nature of ideas,,. , HelmerS, Carl, col 
5:9 SepBD p6-10 *** Ethics / Business 
Interactive control of a videocassette recorder 
with a personal computer ► Hal lgren, Richard, 
art L3 5:7 Jul30 plH-134 *** Control / 
Ccn«iuter Assisted Instruction / Interface 
Microcomputer as a laboratory Instrument, 
Cosgrove, Daniel* art U 6:11 NovBi 
pBA-gSi 1 **■ Science / Control 
Microcomputer In Che undergraduate science 
curriculum, Hubin, U.N, art 5:7 JulBG 
pi74-196 **+ Computer Assisted Instruction / 
Science 

Microcomputers In the chemistry laboratory. 
GeSieno, Robert* col 6:2 FebBL p274-278 
*** Science / Altair 

Microprocessor course, fohl, Mark* art 2:8 
Aug77 p26-2fl+ +** Microprocessor / Computer 
Instruction / Education 
Minicomputer fair: tiny and personal* Piale, 
Donald, art 2U1 Nov77 p26-29 *+* 
Conference / Contests / Secondary Education 
Notes on teaching with mlcroconputers. Norton* 
Will lam, art 3:6 Jun70 p138-139 *** 
Computer Instruction / KIM 
Teaching with a microcomputer* Gerhold, George, 
art 3:12 Dec76 pi24-126 *** Computer 
Assisted Instruction / Education 
View fr&m the lectern: what's wrong with 
technical writihg today?* Barnum» Carol* col 
6:11 Nov31 p409-4I2 *** Writing 

HISTORY 

Antique mechanical computers* part It early 
automata, Williams, James, art 3:7 Ju17& 

p4&-58 *** 

Antique mechanical confuters, part 2: 18th and 
19th century,■-marvels* Williams, James* art 
3:fl Aug78 p96-l07 *** Robots 
AntiquE mechanical computers* part 3: the Torres 
Chess Automaton* Williams, James, art 3:9 
S#p?fl pB2-92 *** Robots / Chess 
Emperor's old clothes (lecture by the 19BD ACM 
Turing Award winner)* Hoare* Charles, art 
6;9 SepBI p414-425 *** People 
Era of off-the-shelf personal computers has 
arrived. He Inters* Ctrl, col L6 5:1 Jan80 
pG-10* *** Microcomputer System / Apple lI / 

Pascal 

Evolution of FORTH* an unusual language. Moore, 
Charles* art 17 5;B AugBQ p76-9? *** 

FORTH / Languages 

First ten years of amateur computing* Libes* 

Sol* art 3:7 Jul7G p64-7] *** 

History of computers: the IBM 650*. Reid-Green, 
Keith, art 4:3 Mar79 p23S-24Q *** IBM 

History of computers: the IBM 704*. Reid-Green, 
Keith, art 4:1 Jan?9 p!90-192 “* [Bn 

History of computing: the [BM 7070. Reid-Green, 
Keith, art 4;6 Jun79 p!4fl-150 *** IBM 

How BtTE started. Green* Uayne. col 1:1 Sep75 
p9+ *** Publishing 

Is the Smalltalk-80 system for children?, 

[±o ldherg/R0Ss- art 6:S Aug81 p34fl-36£l *** 
Smalltalk / Prograiiming Instruction / Children 
Origins of the word "byte". Buchhaltz* W. let 
7:? Feb77 pl44 *** Definitions / IBM 

Other early computers. Lane, G.B. col 4:5 
May79 p211-212 *** 

Personal computing: an idea whose time has 
finally cnmeJ. Isaacson, Portia* col 2:2 
Feb 17 p4+ *** 

Philadelphia's 179 year old android. Pennlroartj 
Charles- art 3:8 Aug7S p90-94 *** Robots 

Reflections On entry into our third year. 

Belm&rs, Carl, col 2:9 Sep77 p6+ “* 
Publishing 
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FREE PREMIUM! 
1932 subscribers wilt 
receive the specie! 
MATH 1 package of 
PC programs. You 
qualify to receive 
this valuable free 
gift if you check 
either box 2 or 3 
below! Don't delay! 
Get started learning 
how to enjoy your 
pocket computer to¬ 
day. Use this handy 
subscription card! 

SUBSCRIPTION FORM 

□ 1981 Charter Subscriber (Issues 1 - 10). $20.00 for U.S. 
delivery, (U.S. $24,00 to Canada. U.S. $30.00 elsewhere.) 

□ 1981/82 Charter Subscriber (issues 1 - 20), $40.00 in 
U.S, (U.S. $48 r 0Q to Canada. U.S. $60.00 elsewhere.) 

□ 1982 Regular Subscriber (Issues 11 — 20). $30.00 in U.S. 
(U.S. $36.00 to Canada. U.S. $45.00 elsewhere.) 

□ Sample issue, $3.00 in U.S. (U.S. $4.00 elsewhere,I 

Orders must be accompanied by payment in full. We do not 
issue invoices for the POCKET COMPUTER NEWSLETTER. 
Thank you for your remittance. 



Name: 

Addr: 


/ 


City:_ 

MC/VISA # 
Signature: _ 


_State: __ Zip: 

_____ Expires: 


Convert your IBM 
Select ric /Electronic 
into a letter 
quality printer for 
under $600 

Driven by 
any Micro 
or Mini 
Computer 


EMM ■ 

/ 


UpESCON 

■ ' 'I PRODUCTS,INC. 

12919 Alcosta Boulevard 
San Ramon, CA 94583 
Call Toll Free: 

800-227-2148 



Olympic 

Sties 

A SERVING YOU SINCE 1947 

Company 


Main Showroom & Offices: 

21G South Oxford Avenue 
Los Angeles, CA 90004 
m HONOR 

VISA and MASTERCHARGE 


TELEX: §7 34 77 
ORDER DESKS open 7 Days a Week! 
7:00 AM tD 7:00 PM Mon thru Sat 
Sunday Noon to 5:0D PM 
Order Desks: (213) 739 1130 
TOLL-FREE TOLL-FREE 

(outside Calif.) (within Calif.) 

800421-8045 8Q0-252 2153 


Wtiol HEWLETT 
mLEM PACKARD 



Reiail Your Cost 

HP 65 Micro computer 

3250.00 

2595.00 

HP 83 Microcanipuiei 

2250 00 

1795 00 

16K Exp Memory Module 

295.00 

259.95 

Graphics Plotter 7225 

Personality Mad. for 7225 

2450 00 

2089.95 

750.00 

679 96 

2631B Imped prnter/hvy dty 

3950,00 

3295 00 

Option 020 for 2631B 

150 00 

12995 

8 Disk Drives to choose from 



82902$ 

13OO.0O 

114995 

9895A 8' r Dual Drive 

6850.00 

5595,00 

Graphics Tablet 91 M A 

2050 00 

1699 95 

HP 41CV Nevu 2.2K bytes mem 325.00 

259 95 

HP 41 C Calculate 

250 00 

188 95 

Card Reader for 41 CV/C 

215 00 

168.95 

Printer lor 41 CV/C 

385.00 

28495 

Optica! Wand far 41 CV/C 

125 00 

97,95 

Quad Rem equals 4 Mem, Mods 95.00 

84.95 

Mom pry Modules for 41C 


26.95 

HP 97 Ptogrmble Printer 

750,00 

579.95 

HP 67 Progrmble Calculator 

37500 

297.95 

HP 34C PTDgrmble Scientific 

[5000 

117 95 

HP 38C ftogrmble Bus. R/E 

150 00 

119.95 

HP32E Adv. Scientific 

55.00 

4895 

HP 37E Business Mgml. 

75.00 

58.95 

We carry a large inventory 

of Libraries. 

accessories end supplies. 




Write & request our FAMOUS Catalog! 
Hundreds & hundreds of products-from many 
manufacture rs-such as SDN V, CASIO, VICTOR, 
CODE A PHONE, MATTEL, SHARP, CANON, 
and on and on., .ton many to list Here! 


Alt goadi sub/ect tp availability; this ad super- 
ffdei sft previous ads: we are not responsible 
for typographic*! errors; we wiH misi or beat 
any advertised paces if the competition has 
the goods on hand. 

Minimum shipping and handling $4. 95, 
^^^^rder$subtecnwerificatf0^n^ccepi#nce^ 


Wp 

API 


ppkz computer 


Texas Instruments 

Tl 99/4 Home Computer 950.00 $379 JE 

10” Color Muniten lot 99/4 G50.00 319.95 

32K Exp Mem Module 399.95 314,95 

E xtended Cask, a MUST far 10D.00 75.0D 

32K Module 

Speec h Sy nt htsizt r 150.00 129.95 

Disk Memory Drive 500.00 397.95 

RF Module eh 69.50 49.50 

Telephone Coupler (Modem! 225.00 199.95 

Printer {solid Slate] 400.00 319.95 

Tl 59 ftogmible CaLculaior 295.00 199 95 

Tl 58C Pruqrmlile Calculator 130.00 93.95 

PC 100C Prnir/Plotr for 59/58 725 00 149.95 

ri-67 Scienliflc Calculator 99.95 39.95 

MBA Finance & Business 70.00 51.95 

Tl tnvesimi Analyst E5 00 45.95 

Tl 55 Slide Rule 49 00 32.95 

TlProgrmi Hex idee ml/Octal 65.00 48,59 

We carry a large inventory of software, 
accessories and supplies. 


&5DG Nn 
• EPSON 

MX SO Imparl prirMfl 
MX 70 Impart printer 
MX Id FT GutihwlVUKMVr 
MXUXlfT 15”pipM 


Profession^ Computers Retail Vour Cost 

CBPDF-4BK 3495.00 3195.00 

• Dual 8" Drives »64 col x 32 line/c&lor 
■ J MIPS FAST* •Many more stndard features 
Fori rad & Pascal available 

Many other Q$t products available 

-at discounted prices, of course* 


are an AUTHORIZED SERVICING 
APPLE DEALER 


the best price in America ! 


1GK 32K~48K-96K-I2BK 
Drive with controller DOS 3.3 and others, 

8 0 colu m n cards 
Dow Jones & Quote Reporter 
DC Hayes Micro modem II ^ 

and ethers,. . 

Graphic Tablet 
Pascal and Fortran 
Languages 

Vi si Calc and more and more 


APPLE III 96K and 128* CALL US 
Ask lor Package One to Hire* Special ft ices? 



ATADT personal 
rtlMKI COMPUTER 

*****SPECIAL! ATARI 400 (16K )****! 

detail: $595,00 Your Cost: $339.95 
Language cartridge nui included; 

Optional basic language cartridge:$54.95 

BOD 15K bytes ol RAM 1080.90 759.95 
410 ftogram Recorder 90 90 79.95 

819 Disk Drive 600 00 469.95 

825 Printer 180 col 099.95 779.95 

Centro nk 737) 

820 Printer (40 col impact) 450.00 359.95 

630 Acoustic Modem 200 00 159.95 

850 Ini erf ace Module 220.90 179.95 

Atari VisiCalc 290 00 169.95 

Large inventory of software and accessaries. 


PRINTERS 

• DIABLO {Letter Duality! Retail Your Cost 

530 R102 bi dired nal/tradars 2965.00 2599.09 
1E40K109 keyboard, tractors 3072.00 2999.95 
630 R0 Receive only 2710.00 2439.95 

165 M 136 key board/tractors 3220 00 2939,95 

• CENTRONtC&dol matrix 

TOO 9 Parallel, heavy duty 14GO.00 1199.95 

704-3 Serial, heavy duty 1795 00 1599.95 
737 1 Parallel 935.00 799 95 

737 3 Serial 1045 00 899.95 

704 11 Parallel 1870.00 1695.00 

P I Electrostatic 495 00 189.98 

• PAPER TIGER 

445 G wiltv graphics 7 95.0B 635.00 

45QC wlharophtci IT94 DO 1105.00 

lull inf 1695.00 1365.00 


W5 .go 49a .as 
WQGD M9.35 
745.DE1 639.95 

S45.DCI 799.00 


WE ALSO HAVE . . 

• NOVATION Modems 
CAT 
D CAT 

APPLE CAT Direct connect 

• SANYO Monitors 

High Resolution, Number 1 seller! 

13 Color (new] high quality 550,00 
12" Green Phosphorous 
12" Black and White 
15" Black and White 
9 ' B/W the best seller! 


Retail Your Cost 

199 95 159,96 


199,95 

349.35 


360.00 

340,00 

370.00 

235.00 


169.95 

314.95 


399.95 

239.95 

219.95 

239.95 
T49.S5 


AMP EKlLeedex) High Duality Man bars 


IDO 12" 8 m, 12 MHjt 179.00 

100 80 1 2" B/W r metal cab., 199.00 

space for floppy 

100 G 12” Green. 12 MHz 199.00 

300 0 12” Green. 18 MHz 249.00 

Color * 13 ” Cakr r NTSC comp 449.00 
input, audio amp & speaker 

Color II 13” Color, RBG input, 999.00 
hi res graphics, speaker 

• HAZELTINE Video Display Terminals 

• SHUGART Disk Drives 

• OECVTlQfl & VT103 

Call us for your DISCOUNTED price TODAY] 


129.95 
159.06 

159.95 
189 95 

329.95 

699.95 


NEW! From Tl -Senes 10 Personal Information Terminal Retail 99b 00 Vow Cost 795.D 


Circle 312 on inquiry card. 
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HISTORY (CONTINUED) 

Samp ling of techniques far computer performance 
of music* Chamberlin, Hal* art L3 2:9 
Sep77 p62-83 *** Music / KIM / Programming 
Instruction 

Short history of computing** Reid-Green, Keith. 

art 3;7 Jul?8 p84-94 *** 

Some laws of personal confuting. lewis, T.G. 
art 4:10 Oct?9 p 180-19]. *** Computers and 

Society 

What is BYTE? - {the first) editorial. Helmers. 
Carl, col 1:1 Sep?5 p4-6 **" Publishing 
HOLOGRAPHY 

Beginner's guide to spectral analysis, part 2. 
liirniermann, Mark, art 13 6:3 KarSl 
pl66-19G *** Fourier Transfarms / PET / Image 
Processing 

HOME 

S&.25 interface to the fiSfi K-LO home control 
system. Trimble, Alan, col 13 5:9 SepBO 
p314-31G **' Control / Interface / Cromemco 
Apple XIO control* Arczynski, Wayne, col L3 
6:12 0ec81 p469-472 *+* Control / Apple II 

/ mz 

Build a canputer controlled security system for 
your home. Ciarcia/Sunderland. col 4:1 
dan?9 pSWl *** Security / Control / 

Hardware Construction 

Build a computer controlled security system for 
your home: part 2. Ciarcia, Steve, col L2 
4:2 Feb7g p162-179 *** Security / Hardware 

Construction / Control 

Build a computer controlled security system for 
your home; part 3. Ciarcia, Steve, col l 3 
4:3 Mar?9 pl50-167 Security / Control / 

Hardware Construction 

Build a low-cost, remote data-entry terminal. 
Ciarcia, Steve, col 5:9 SepSG p26-42 **" 
Hardware Construction / Terminal 
Build a touch tone decoder for remote control, 
Ciarcia, Steve, col 6:12 Decfll p42-70 *** 
Control / Hardware Construction / 
Telecommunications 

Catalog of liberating home computer concepts- 
Lau. Ted* art 2:5 May?? pl7-24* * #± Future 

Checkbook balancer, Ha lien, Rod. col LI 3:11 
Nov7S p60 *±+ Honey / SDL 

Checkbook balancing routine. White, Lor log. col 
LI 4:8 3un?9 p203-210 *** Money 
Computer-controlled wood stove. Ciarcia, Steve* 
col 5:2 FebSO p32-56 “* Energy / Control 

/ Design 

Computerize a home (BSR M-10 and a TR5-0O)** 
Ciarcia, Steve, col U 5:1 JanSO p28-54 
*** Security / Control / Interface 
Don't forget the hardware...(control in the 
home)* He Inters, Carl, col 4:5 May 79 pB+ 

*** Control 

Electronic home banking (You can bank on it)* 
col 6:1 JanSl plQ *** Money / TRS-80 Model 
I / Con^puServe 

Energy conservation with a mlcrocdngjuter* 

Jack&on/Callahan, art Ll 6:? JulSl 
pi73-203 *** Energy / PET 

Energy-saving cost/benefit analysis. 

Hetherington, R. col Ll 8:2 FebSt p266-27Q 
*** Energy 

Evaluate your home's energy efficiency:, conserve 

energy with your- Beasley, Kimball, art 

Ll 6:10 0ct81 p25Q-26Q **+ Energy / TfiS-BO 
Model 1 

Furnace watchdog. Wierenga, Theron* art Ll 
5:1 JanSD p?4-9G *** Energy / Control / 

Hardware Construction 

Handheld remote control for your Computerized 
home, Ciarcia, 5teve. col ll 5;? JulBD 
p22-42 *** Control / Hardware Construction / 

Input/Output 

Heating and cooling inanagement system. Hall. 

Tom, art 6:2 FebSl p326-33l *** Energy / 
Control 

I’ve got you in my scanner I (computer control lad 
light scanner). Ciarcia, Steve, col Ll 3:11 
Nov?S p?6“09 *** Security / Analog/Digital 
Circuit / Hardware Construction 
Pascal checkbook balancing program. We inters, 

Carl* col L0 5:1 Jan&D pl74-175 “* 

Honey 

Power helps analyze electric bills. Wolfe, 

Karen* art Ll 4:10 Dct7g p40-54 *** 

Energy / North Star 

Proposal for a kitchen Inventory system, or don't 
byte the wand that...* ShuFord, Richard, col 
3;12 Dec78 p184-185 **+ Inventory /Bar 
Codes / Light Hand 

Shadow, Buck Rogers, and the home computer (home 
applications)- Gardner, Richard- art 1:2 
Dct?5 p5S-60 *** Control / Predictions / 

Future 

Total kitchen information system. Lay, Ted* art 
1:5 Jan?6 p42-45 *** Programming 

Instruction / Information Storage 
Trends in applications. Helmets, Carl* col 1:9 
Kay76 p4-6+ *** Predictions 
Tune in and turn on I, part l: a computerized 
wireless AC control system. Ciarcia, Steve, 
col Ll 3:4 Apr78 pil4-L25 *** Control / 
Hardware Construction 

Tune In and turn on. part 2: an AC wireless 
remote control system. Ciarcia, Steve, col 
3:5 May7B p97-H)2 *“ Control / Hardware 

Construction 
HOMEBREW 

Concerning PASCAL: a homebrew compiler project. 
Smith, Stephen, col 3 : 4 Apr?B pi50-151 *** 
Pascal / Compiler 

Designing the logic of the system - processor 
board description, part 2. Helmers, Carl, cel 
4:10 Qct?g p6-l4 *** Microcomputer System 
/ Design / 8309 


HONEBREW (CONTINUED) 

Hombrew Pascal compiler. Stein, Herbert, col 
3:8 Aug7B p46-47 Pascal / Compiler 

Horaebrewery vs the Software priesthood* 
Milber/Fylstra* art 1:14 0ct76 p90-94 *** 
Can^uter Literacy / Software Piracy 
Rationale of yet another homebrew system. 

Helmers, Carl, col 4:9 Sep79 pfi-9* *** 
Design / 6809 / Microcomputer System 

HORSE RACING 

Great race and- micro disk files: horse race 
simulations. RoehMg, Joseph, art Ll 5:4 
Aprao P142-177 **+ Simulation f Games / 

Itarth Star 

HP-85 

Hewlett-Packard's new personal counter: the 
HP-35** Morgan, Christopher, hr Ll 5:3 
Mar80 p60-66 *** Hardware Review / 

Microcomputer System 

HUMOR 

Chips found floating down silicon slough. 

Trumbull, Roy, art 1:5 Feb?6 p41 *** 

Early Indications of technology in Roman military 
arts or Plexitus. Barnes, E.E. art 2:4 
Apr7? p7B-SO *** 

Establishing the CHd dynasty (computer hobbyist 
Uniform). Gray, Stephen, art 2:4 Apr?7 
p?0-74 *** 

Having a “Private Affair" with your computer. 

Ciarcia, Steve, art 2:4 Apr?7 pi8-31 *+* 
KlcrpShakespeare revIsted or Kilobaud. Kalnik, 
Andrew, col 6:4 AprSl p98-100 *** Puzzles 
MicroShakespeare. Kalnik, Andrew, col 5:4 
AprSD P104-106 **- 

Twelve computerized days of Christmas* 

Li/Cooper, col 5:12 Dec0O p94 *** 

IBM 

6800 Selqctrlt 10 printer program* Guzzcm, 
Fulvio, art L3 2;6 Jun77 P L40-142 
Printer / Utility Program / 5000 
Floppy disk tutorial* Rampil, Ira. art 2:12 
Dec77 p24-45 *** Floppy Disk Drive / Design 

7 Information Storage 

History of computers: the I&M 650*. Reid-Green, 
Keith, art 4:3 Mar79 p238-240 *** History 

History of computers: the IBM 704*. Reid-Green, 
Keith, art 4:1 Jan?? pl90-192 *** History 

History of computing: the IBM 7070. Reid-Green, 
Keith, art 4:6 Jun79 pl48-15G *** History 

IBM compatible disk drives* Harman. Jefferson* 
art 4:10 oct?9 p100-106 *** Floppy Disk 
Drive / Standards 

IBM’s personal computer. Morgan, Chris, col 
6:7 JulSl p6-lQ *** M1croCon$iuter System 
Interfacing the IBM Selectric keyboard printer 
(teaching KIM to type)** Fylstra, Dan. art 
L3 2:6 Jun77 p46-52+ *** Printer / 
Interface / Hardware Construction 
Origins of the word "'byte". Buchholtz, W. let 
2:2 Feh77 p!44 *** Definitions / History 
Reformat ter for CP/M and' IBM floppy disks. 

Lehman, John* sr 6:4 AprBl p94-96 *** 
Software Review / Utility Program / CP/M 
TRS-8Q performance evaluation by program timing*. 
Lewis, James, art L3 5:3 MarSO p84-94 
‘** Benchmark Testing / TRS-BQ Model I 
Welcome, IBM, to personal computing, hr 1:4 
Dec?5 pM *** Hardware Review 

IBM PERSONAL COMPUTER 

ISM personal computer; first Impressions, 

Lemmgns, Phil, hr 6:10 OctBl p26-34 *** 

Hardware Review / Microcomputer System 

1M6100 

Chip off the olde PW 3 S/E: the Intersil IMBlOd 
pert 1. Nelson, Robert, art 1:9 May76 
p6D-60 *** Microprocessor / PDP-fl / Hardware 

Rev l ew 

Chip off the olde PDF 8/E: the Intersil IM610O 
part 2. Nelson, Robert, art 1:10 Jun?6 
P&G-62 *** Microprocessor / PDP-B / Hardware 

Rev 1ew 

IMAGE PROCESSING 

Beginner's guide to spectral analysis, part 2. 
limmeroiann. Mark, art L3 6:3 MarSl 
pl66-19fl Fourier Transforms / PET / 

Holography 

Digital storage of images* Williams. Thomas, 
art 5;U NovEO p22Q-238 *** Information. 
Storage / Graphics / Design 
Imago processing with a printer. Calkins, Clark, 
art L3 6:2 Feb0l p22D-248 *** Printer 

IMP-16 

Which microprocessor for you?. Chamberlin, Hal. 
art 1:1 Sep75 pLO-14 *** Microprocessor / 
BOBO / 0008 

IMSAI 


-.BASIC cross-reference table generator. 

Eng lander/Eng lander, col Ll 4:4 Apr79 
pi90 -192 *** Utility Program / BASIC 
BASIC text editor. Ruckdeschel, Fred, art Ll 
4:0 Jun79 pi66 -164 *** Text Editor / North 
Star / BASIC 

Cybernetic crayon: a low cost approach to.,.color 
graphics. Dwyer/Sweer. art L3 1:10 Dec76 
p24-29+ *** Color Graphics / Programming 
Instruction / Art 

Memory test program. Caperello* Frank, col 13 
4:0 Aug79 p215 -21 7 *** Menwry / Test / 0030 
Processor Technology VDM-1. Anderson, D. hr L3 
1:10 Dec?6 p36-39 *** Hardware Review / 

Video Display / Altair 

SYS 8V.*your own executive commands* Nice, 
Willard* art 2:1 Jan7/ p6G-7Q *** Monitor 
/ Programming Instruction 
Sweet auto line (automatic line numbering)** 

HIco, Willard, art L3 2:2 Feb77 pl2-20 
*** Utility Program 


INDEXING 

BYTE cumulative index: September 1975 - December 
1901. col 6:12 DecSl p370* *** Publishing 

/ Information Sources 
INFLATION 

Computing Inflation with the consumer price 
index. Haldeman, Joe. col Ll 6;7 Jul8i 
pJOO-302 *** Consumer Information / Apple II 
INFORMATION SOURCES 

BYTE cumulative index: September 1975 - December 
1981, col 6:12 DecSl p37D+ «* Publishing 

/ Indexing 
INFORMATION STORAGE 

Can we agree on standards?. Morgan, Chris* col 
6;ll NqvBI p6-0 *** Standards / Data 
Structures 

Cassette lives on: an alternative to floppy-disk 
mass storage* Cook, Emory, art 5;5 MaySO 
pi2-10 *** Tape Cassette / Hardware 

Modification / Maintenance 
DIF: a format for data exchange between 
applications programs. KalIsh/Mayer* art Ll 
6:11 HovBl pi74-206 *** Standards / Data 

Structures 

Digital data on cassette recorders* MauCh* 
Harold, art 1:7 Mar76 p40-45 *** Tape 
Cassette 

Fundamentals of relational data organization. 
Neely/Stewart* art 6;11 Nov&l pAG-SO *** 
Data Structures / Data Base Management 
Give your micro a megabyte {virtual memory 
techniques). Grappel, Robert* art 2:7 Jul77 
p?B-8l *** Memory / Computer Instruction / 
Virtual Memory 

Horror story {erased data tapes). Warren, Jim. 

art 1:5 Jan76 p3l *** Maintenance 
How do you store 5,000 patient records?■ col 
1:11 JU176 p95 **+ Ask BYTE / Business / 
Data Structures 

Information unlimited: the Dialog Information 
Retrieval Service* Miastkowski, Stan* art 
6:6 JunBl pBS-iQS *** Online Systems / 
Online Information 

Lambdlno storage management system {a dialect of 
LISP), Prlni/Rudallcs* art 4:8 Aug?9 
p26-32 *** LISP 

Magnetic recording for computers. Manly, 

Will tarn, art 1:7 Mar76 ple-20 *** Tape 
Cassette / Diskettes / Definitions 
Magnetic recording technology. Helmers, Carl, 
col 1:7 Mar76 p6-B+ *** Tape Cassette / 

Memory 

Samples of machine readable printed software. 

Banks/Sanderson. art 1:16 pec76 pI2-17 *** 
Bar Codes / Standards / PAPERBYTES 
Serial storage media: an Introduction and 
glossary. Murphy, Brian, art 2:2 Feb77 
p50-53 *** Tape Cassette / Definitions 

Types and uses of direct access storage. Hill* 
Curt- art 2:1 Jan77 P 6Q-65 *** Hard Disk 
Drive / Floppy Disk Drive / Data Structures 
Virtual memory and V$AM for micros* Dtthmke, 

Mark, col 2:11 Nov?? p224 *** API i 

Memory / Virtual Memory 
What do you do with a video disk?. Buchanan, 
Martin, art 1:12 Aug76 p6-fi+ *** Video 
Disk 


DESIGN 

Computer information arrangement. Holladay, 
David, art 2:10 0ct77 pl56-159 *** Design 
/ Tape Cassette 

Digital cassette subsystem; part 2, digital data 

formats_ Ranpl1/Breimelr► art 2:3 Mar77 

p38-4B *** Tape Cassette / Design / Digital 
Aud Id 

Digital storage of Images. VI11 lams, Thomas, 
art 5:11 NovBO p22D-23B *** Image 
Processing / Graphics / Design 

Floppy disk tutorial. Rampil, Ira. art 2;12 
0ec77 p24-45 *** Floppy Disk Drive / Design 

/ IBM 

Smart memory, part 1* Smith, Randy, art 4:4 
Apr?9 p5-4-62 +** Memory / Design 

HARDWARE REVIEW 

Exatron Stringy Floppy data-storage system, 
Carlson, Keith, hr 6:11 Mov81 p126-130 *** 
Hardware Review / TRS-80 Model 1 / Stringy 
Floppy 

Teletermlnal Fly Reader paper tape reader (Come 
fly with KIM). Simpson* Rick, hr 2:6 Jun77 
p76-80 *** Hardware Review / Paper Tape 
Reader 


PROGRAMMING INSTRUCTION 

Don't waste memory space (one way to squeeze fat 
out of Lent strings). Baker, Robert- art 
1:16 Dec?6 p50-59 *** Programing 

Instruction / ASCII / Memory 
Files on parade, part lr types of files* Klein* 
Mark* art 4 : 2 Feb?9 pl86-L92 *** 

Programming instruction / Data Structures 
Files on parade* part 2: using files. Klein, 
Mark* art Ll 4:3 Mar?9 p32-41 *+* 

Programming Instruction / BASIC / Data 
Structures 

Fundamentals of sequential file processing. 
Smith, Wayne* art 2:10 Oct77 pU4-127 •** 
Programming Instruction / Tape Cassette / Data 
Structures 

Give your computer an ear far names. Munnecke, 
Tara, art Ll 5:5 May30 pLD6-2QQ *++ 
Prograrmilng Instruction 7 PET 
Implementing dynamic dett structures with SASIC 
files. Carter, Ted* art Ll 5:2 FebBO 
p92-102 Data Structures / Programing 

Instruction / BASIC 
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Circle 4Si! on inquiry card. 


PAY LESS. 
&ET 
MORE. 


A 

ATARI 


PRICE EXAMPLES: 
ATARI 800 with L6K memory $749 

ATARI 400 with 16K memory 329 

ATARI 810 disk 439 

ATARI 410 RECORDER 65 

ATARI 825 PRlriTER 599 

Jawbreaker ( 16K Disk) 24*95 

Pro Football (Text) (Cass. 16K) NEW 7*95 

Dodge Racer (16K Cass. 24K Disk) 19*95 

Asteroids 14.95 

Missile Command 34*95 

Nall Order Customers 

* Indicate Unit(s) you want 

* Shipping Address • Mass. res. 5% sales tax 

* Include check, money order MC or VISA number 

We ship by best means possible freight collect 

COMPUTER 


mutrs 


SYSTEMS 


4 Elm St., Braintree. MA 02184 (617) 843-1133 
1-800-343-5691 (24 hours) 

Send for Catalog of complete Atari products 


Buy Wholesale Direct 
And Save $$$! 


Floppy Discs Box of 10 

Me mo rex: (for 3M brand, add $4/box) 

DENSITY SIDE 5%" S" 

Single Single $24.95 $34.96 

Double Single 29.95 42,95 

Double Double 34.95 49.95 


Printer Ribbons 


Epson MX70. 80: 
Epson MX100: 

Qume Multistrike 
Centronics Zip Pack 
Diablo Hy Type II 


$12 each, 3/S33 
$2295 each. 3/S64 
$3.50 each. 12/$34 
$4 each. 12/S36 
$5 each.12/$48 


'Other Printer Ribbons Available 


Printer Paper 

**9’4” x 11". 15# White, 1500/cs: $16.95 
**9 W‘ x 11", 20# White, 1000/cs: $14.95 

Storage Systems 

Clear Vinyl Binder Sheets (holds 20 minis): 10/$6.95 
Amber Flip Sort (holds 60 discs); $24.95 


Coast Computer Supplies 

4 RODGERS STREET / SAN FRANCISCO, CA 94103 

JUST ONE CALL, WE STOCK IT ALU 

CALL 800-227’3296 or IN CALIFORNIA, 415-864-0344 

Californians Add 6% Sales Tax; Personal checks accepted on a mail order 
basis only; MasterCard/Visa or G.O.D; $2 Shipping/Handling on ALL Orders 

'"Additional UPS Charges on Paper 



INTRODUCING PUNK II,™ a giant step 
towards microcomputing perfection: the eight 
million byte program. 

Lifeboat's fast, versatile PUNK II two-pass 
linkage editor helps you create large, sophisticat¬ 
ed programs without any programming changes. 

PUNK II is unique. While other linkage 
editors require you to construct programs in 
memory, PUNK II constructsyour program on disk. 
You gain complete use of your computer s memory, 
using the full address space, up to 64K resident 
segments even on smaller machines. 

PUNK II also constructs applications larger 
than your computers address space. By creating 
arbitrarily complex overlay structures, you can 
flexibly bring in chunks of code from disk during 
execution. 

Ideal for use with all popular high level 
languages, PUNK II even simplifies construction 
of bootstrap routines, allows menu-driven links, 
and more. 

Reach out towards the infinite through PUNK 
II... and see how far your programs can take you. 

Lifeboat Worldwide offers you the world s largest 
library of software from its offices in the U.S. A., 

Japan, U.K., Switzerland, W. Germany, and France. 


p —“““"'"““■"'""“I 

Mail coupon to: Lifeboat Associates, 2016 1 

| 1651 Third Avenue, New York, New York 10028 or call 
| (212) 860-0300. TWX 710-581-2524 (LBSOFT NYK) 

□ Pleas© send me more information on PUNK IL 

□ Please send me a Iree Lifeboat Catalog. 


Name. 


_ Title ^ 


Company 
Street .__ 



City _ 
State 


SOFTWARE 

Mmm< 
rmx 

SUPPORT 


i 
i 
i 
i 
i 
i 

^ PUNK II is a trademark af Phoenix Software Associates, 

| Lid. Copyright® 1981, by Lifeboat Associates. 

■ lifeboat Associates 

^Yorld s foremos^<^ware_source_ 

Circle 222 on inquiry card. 


„Zip. 


Circle 66 on Inquiry card. 
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INFORMATION STORAGE (CONTINUED) 

Information-retrieval system. Elmore/Agarwal. 
art 5: LQ GctSQ plH-ISU +** Programming 
Instruction / data Base- Managoinent / Data 
Structures 

Introduction to data compression, Corbin. 

Harold. art L3 6:4 Apr81 p2I8-2SD *** 
Programming Instruction / Bata Structures 
Introduction to tab Us. Butterfield, James, art 
3:4 Apr 78 pi 3-21 *** Programing 

Instruction / Data Structures 
Partitioned data sets. Halsema, A.I. art 3:12 
Dec7S pl66-173 +** Floppy Bisk Drive / 
Programming Instruction / Bata Structures 
Pascal and the great race. Mundie* David, col 
L6 5:9 5ep80 p94 *** Pascal / Programming 

instruction 

Teat compression, Peterson* James, art Ll 
4:L2 Dec79 pl06-llS *** Programming 
Instruction 

Total kitchen information system, lau* Ted. art 
1:5 Jan76 p42-45 *** Horae / Programming 
Instruction 

Understanding ISAM. Gates, Reginald, art 5:6 
JunSD plQfl-116 *** Programming Instruction / 
Floppy Disk Drive / Data Structures 
Variables whose values are strings. Maurer, w.D. 
art 4:L0 Oct?9 p90-97 **+ Programming 
Instruction 

TftS-BO MODEL 1 

£xatrpn Stringy Floppy data-storage system. 

Carlson* Keith, hr 6:11 NovSL pi26-130 *+* 
Hardware Review / TftS-80 Model L / Stringy 
floppy 
INPUT/OUTPUT 

amid I keyboard function decoder- Clarcla, 

Stave, col 3:7 Jul78 p98-I03 *** Keyboard 

/ Hardware Construction 
Build an octal/hexadecimal output display. 

Clare la, Steve, col 3:12 Bec7B p32-39 *** 
Hardware Construction / Hexadecimal 
Calculator keyboard input for the microcomputer- 
Hoegerl, Joseph, art L3 2:2 Feu77 p104-107 
*** Keyboard / Interface / Calculator 
Digital alphanumeric display. Chester, Daniel, 
art 4:4 Apr79 p21fl-220 **+ Terminal / LEO 
Display 

Eclectic card reader. Schaeffer, Anthony, art 
4:2 Feb79 p7Q-?4 *** Hardware [Ion struct ion 

/ Card Reader 

Giving KlM some fancy jewels (remote display 
board). Grater, Robert, art 2:7 Ju177 

pi26-127 *** Hardware Modification / KIM / 

LED Display 

Graphic Input of weather data. Smith, Stephen, 
art Ll 4:7 Jul79 pl6-30 *** Graphics / 
Science / Weather 

Handheld remote control for your computerized 
home. Ciarcla, Steve, col Ll 5:7 JulBG 
p22-42 +** Control / Home / Hardware 
Construction 

Indirect I/O addressing on the 8060. larucki. 
Paul. Cot L3 6:3 Aug81 p402-403 *** BDBO 
/ Programming Instruction 
Keyboard Input software for the 280. Newcom, 
Kerry, col L3 4:11 Nov 79 pl92-193 *« 
Keyboard / 2-BG / Programming Instruction 
Let your fingers do the talking [scanner 
applications)*. Ciarcla, Steve, col Ll 3:9 
Sep73 P94-100 *** VI-dec Display / 

Programming Instruction 

Let your fingers do the talking: add a noncontact 

touch scanner_ Ciarcla, Steve, col Ll 

3:3 Aug76 piS3-165 *** Hardware 

Construction / Video Display 
Memory mapped ig. Ciarcla* Steve, col 13 2:11 
Nov77 plO-16 *** Hardware Construction / 
Memory / 8000 

Multiplex your digital LED displays- Hogenson, 
James, art 2:1 Mar?7 pi22-128 *** 

Hardware Construction / LED Display 
Octal front panel. DeMonstoy, Herman, art 1;9 
May76 p3B-40 *** Keyboard / Hardware 
Construction 

Simultaneous Input and output for your BDflO. 
Maurer, W.D. art L3 4:5 May79 pl64-172 
*** 0080 / Programing Instruction 
Software for the economy floppy disk. Welles, 
Kenneth, art L3 2:6 Jun77 pS0-97 *** 

Floppy Disk Drive / Programming Instruction / 
3080 

Speeding up MIKBUG IO routines. Moore, T.W- col 
3:6 0un78 p!32-134 **‘ MIKBUG / Hardware 

Modification / 6000 

What is an Interrupt?. Atkins, R. Travis, art 
4:3 Mar79 p230-236 *** Computer Instruction 

/ Microprocessor 
IKTECDLDR 

Making color slides with an lntecolor 
microcomputer. Grogono, Alan, art 5:1 JanBD 
p2Q-24 *‘* Color Graphics / Photography 
INTEGRATED CIRCUITS 

Flaroeless IC recycling trick. Bnndy/Droms. art 
1:13 Sep76 pll>4 +** Hardware Construction 
Flip flops exposed. Browning, William, art 1:4 
Dec75 p56-61 *** Computer instruction 

Look what you can do,,,with an edge as a cue 
[non-standard uses of ICs), Tenny* Ralph, art 
2:S Aug77 pI2Q-L26 *** TTL Gates 
Note to novice kit builders..., col 2:12 Dec77 
pi92 *** Hardware Construction / Kit Building 

Powerless IC test clip. ErrI cq/B aker. art 1:4 
Dec75 p26-27 *** Test Equipment / Hardware 

Construction 

Programmable IC tester, Thorson, Mark, art 3:6 
Jun7fl p2B-35 *** Test Equipment / Hardware 
Construction 


INTEGRATED CIRCUITS (CONTINUED) 

Recycling used ICs. Mlkkelsen, Carl, art 1:1 
Sep75 p20-21 *** Hardware Construction 

Single chip video controller. Haas, Bob. art 
4:5 Hay?g p52-7& *** Video Controller / 
Hardware Review / Design 

Some musings on hardware design. Ellis, Clayton, 
art 4:9 Sep79 p62-69 *** Design 

INTERFACE 

Asynchronitis [clock communication problems and 
fixes). Bancroft* C. art 1:2 Oct75 p&B-69 
*** Clock 

Bar codes* revisited_ He liners, Carl, col 

5:4 AprSQ pG-ld *** Bar Codes / 

Bibliography 

Build a super simple floppy-disk interface, part 
2: software, *11 cl»t son/Camp■ art L3 6:6 
JunBl p3Q2-340 *** Floppy Disk Drive / 

Operating Systems / 6502 

Calculator keyboard input for the microcomputer. 
Hoegerl, Joseph, art L3 2:2 Feb77 pL04-lQ7 
*** Input/Butput / Keyboard / Calculator 
Challenger writes no Comprint, Carlson, Edward, 
col lS 6:4 ftprBl p31G-312 *** Printer / 

051 / Hardware Mod if station 
Color computer from A to 0: make your color 
computer "see" and “feel 11 .,, Barden, Vi 11 lam. 
art Ll 6:12 DecSl pL34-16D *** TRS-00 

Color / Analog/DIgital Circuit / joystick 
Color displays on black and whitE televsion sets. 
Bain. Steve, art 2:2 Feb?7 p44-4fl+ +** 
Video Display / Color Graphics 
Conments on the RF entry method for video 
monitors. Wiseman, Victor, col 3:12 Dec7B 
p202-204 "*« Video Display / SOL 

Designer's eye view of the AC-3Q- Kay* Gary, 
art 1:16 Dec76 p9B-lD0 *** Tape Cassette / 
SWTPC 

Dissecting the Tl Speak and Spell. Rigsby, 
Michael, art 5:9 Sep&O p76-S4 Voice 

Synthesis 

Guide to Baudot machines: part 2. interfacing 
techniques. McNatt* Michael, art 2:5 May7? 
p9B-104 «* Printer / Baudot Code 

Guide to Baudot machines: part 3, a teleprinter 
test circuit, McNatt, Michael, art 2 : G 
Jun77 PI54-157 *** Printer / Test / Baudot 

Code 

How to drive a teletype without a DART. Jewell, 
Gregory, art 2:1 Jan77 p32 *** Printer / 

Serial Input/Output / Parallel Input/Output 
Impossible dreafli cassette Interface. Lomax, 
Daniel, art L3 2:2 Feb77 p62-65 *** Tape 
Cassette / Altalr 

Improved cassette interface circuit. Mauth* 
Harold, let 1:B Apr76 p8-lO *** Tape 

Cassette 

Interface an ASCII keyboard to a 60 mA TTY loop. 
Cotton, Jay. art 1:0 Apr76 p46-4? *** 
Printer / Keyboard 

Interfacing TTL to a 20 mA current loop. Hsiao, 
H.S. col 4:2 Feb79 pI50 *** Printer / 
RS-232 / TTL Gates 

Interfacing the PET to a line printer. Govlnd, 
P.K. art U 4:11 Nov79 p90-L02 *** 

Printer / PET 

Linking a Pascal Mlcroengtne to a Cyber 170, 
Sedlet/Dust, art L6 6:11 NovBi p472-409 
*** Pascal / Pascal Microenglns / Cyber 170 
More on the SWTPC 6800 system. Kay, Gary, art 
Ij6 Feh76 p50-53 *** SWTPC / Serial 
Input/Output / Parallel Input/Output 
Multiple-machine loader for classroom colubers- 
Hallgren, Richard, col 5:10 OctBO p90-94 
*** ’Education / Multi-user Systems 
Notes on parallel output interfaces In memory 
address space. Helpers, Carl, art l;3 Nov75 
P&2-55 *** Parallel Input/Output / Computer 
Instruction 

Saturation recording's not all that hard. Allen, 
David, art 2:L Jan77 p34-41 *** Tape 

Cassette 

Save software: use a UAftT for serial 10. 

McGahee, Thomas, art L3 2:12 Dec77 
pl64-L£6 *** Parallel Input/Output / Serial 

. Input/Outpu t 

Serial Interface*. Lancaster, Don. art 1jl 
Sep75 p22-37 *** Serial Input/Output / HART 

/ Parallel Input/Output 
Simpler digital Cassette tape interface. 

Burhans, Ralph, art 3:10 Oct78 pL42-143 
*** Tape Cassette / Hardware Modification 
TelevIson interface. Lancaster, Don. art 1:2 
Oct75 P2Q-32 *+* video Display 

Toward a parallel interface standard. Helmers, 
Carl, col 1:10 Jun?6 p4-r *** Standards / 
Parallel Input/Qutput 

6000 

COMPLEAT tape cassette Interface- Hemenway, 

Jack, art L3 1:7 Mar76 plD-16 *** Tape 
Cassette / Hardware Construction / 6800 
Does anybody knew what time it Is?, Grappel, 
Robert, art L3 2:11 Nov77 p68-70 *** 

Clock / 6600 / Hardware Construction 
Floppy disk interface*. Allen, David, art L3 
3:1 Jan70 p50-76 *** floppy Disk Drive / 

6300 / Disk Controllers 
Software controlled 1200 bps audio tape 
interface. Helmers, Carl, art L3 2:4 Apr77 
p4Q-49 *** Tape Cassette / Utility Program / 

6300 

8080 

Build thE beer budget graphics Interface. 

Nelson, Peter, art L3 1:15 Nov76 p26-29 
*** Graphics / Hardware Construction / 8080 


INTERFACE (CONTINUED) 

Interface a floppy-disk drive to an B08DA-based 
computer. Hoeppner, John, art L3 5:5 MayB-0 
p72-102 Disk controllers / 3080 / 

Minidisk Drive 

Interface your computer to a printing calculator. 
Astmann, Robert, art L3 3:12 Uoc70 p94-99 
*** 3080 / Calculator / Printer 

APPLE II 

Cross-pollinating the Apple II (serial 

interface), Campbell, Richard, art L3 4:4 
Apr?9 p20-25 *** Serial Input/Output / 

Hardware Construction / Apple 11 
Digital plotting with the Apple II computer, 
Hallgren, Richard, art Ll 6:5 MaySl 
P296-314 *** Plotting / Apple II / Plotter 

Low-speed analog-to-digital converter for the 
Apple II. Hallgren, Richard, art L3 4:9 
5ep79 p70-78 "** Analog/DIgital Circuit / 
Hardware Construction / Apple II 

CONTROL 

$5.25 interface to the BSR Jt-10 tnume c&ntrol 
system, Trimble, Alan, col L3 5:9 SepSO 
p314-3L6 *** Home / Control / CromemCO 

Computerize a home (B5R K-10 and a TftS-BO)*. 

Clare la, Steve, col Ll 5:1 JanBD p23-54 
*** Security / Home / Control 
Controlling external devices with hobbyist 
computers*. Bosen* Robert, art 1:8 Apr76 
p42-45 *** Control / Hardware Construction 
Floppy disk interface*, Allen* David, art L3 
3:1 Jarv78 p56-76 *** Floppy Disk Drive / 

6000 / Disk Controllers 

Home In on the rangel. Clareia, Steve, col Ll 
5:11 Nqv 8Q p32-53 *** Control / Hardware 
Construction / TRS-0Q Model I 
Interactive control of a videocassette recorder 
with a personal computer . Hallgren* Richard, 
art L3 &;7 Ju 100 pU6-134 *** Control / 

Computer Assisted Instruction / Higher Education 
Interface a floppy-disk drive to an BGflOA-tiased 
computer. Hoeppner, Oahu, art L3 5:5 MaySD 
p72-102 *** Disk Controllers / 6060 / 

Minidisk Drive 

Interfacing pneumatic player pianos, Helmers, 
Carl, art 2:9 5ep?7 p!12-120+ *** Control 
/ Musk / Design 

Minifloppy Interface, Allen, David, art 3:2 
Feb78 pH4-125 *•* Minidisk Drive / Disk 

Controllers / Design 

Stepping motor primer, part 2: Interfacing and 
other considerations. Giacomo. Paul, art 4:3 
Mar79 p 142-149 *** Control / Design 
Train control display using the LSI-11 
mlcrocooputer. Hart, Jack, art 2:7 Jul?7 
p44-50 *** Control / LS1-LL 

DESIGN 

Designing multichannel analog interfaces. Kraul, 
Douglas, art L3 2:6 Jun?7 pIB-23 **+ 
Analog/Digltal Circuit / Design 
How to get your Tarbell going [cassette 
Interface}*. Weinstein, Larry, art L3 3:7 
0ul7S p!62-l71 *** Tape Cassette / Design 

Interfacing pneumatic player pianos. Helmers, 
Carl, art 2:9 5ep77 pL12-120+ *** Control 
/ Music / Design 

Interfacing with an analog world - part 1. Carr* 
Joseph, art 2:5 May77 p56-6D *** 
Analog/DIgital Circuit / Design 
Minifloppy interface. Allen* David, art 3:2 
Feb70 pll4-L25 *** Minidisk Drive / Disk 
Controllers / Design 

Stepping motor primer, part 2: interfacing and 
other considerations. Giacomo, Paul, art 4:3 
Mar79 pl42-L49 *** Control / Design 
Waterloo RF modulator. Banks* Walter, art 3:1 
Jan78 p94 *** Video Display / Design 

GAMES 

Multimachine games. Wasserman/Stryker, art Ll 
5:12 DecBO p24-4Q »** Games / PET 

hardware CONSTRUCTION 

S19 music interface (and some music theory for 
computer nuts)*, Struve, Bill, art L2 2:12 
Dec77 p4fl-69-t *** Music / Hardware 

Construction / KIM 

8086 processor for the 5-lQQ bus, part 2. 
Cantrell, Thomas, art L3 5:10 OttBO p62-8B 
**+ BOBB / S-10D Bus / Hardware Construction 
Build a serial ASCII word generator. Finger, 
Ronald, art 1:9 May76 pSO-53 *** ASCII / 
Hardware Co-nstructton / Test Equipment 
Build a super simple floppy-disk interface, part 
1*. HichaIson/Camp, art &;5 MayBi p30O-376 
*** Floppy Disk Drive / Hardware Construction 
/ Bibliography 

Build a versatile keyboard Interface for the 
S-100, Richards, David, art L3 6:10 OctBl 
p40D-4D& *** Keyboard / 5-100 6us / Hardware 
Construction 

Build an oscilloscope graphics interface*. 
Hogenson, James, art L3 1:2 Oct75 p70-80 

*** Hardware ConStruetlOh / Video Display / 
Graphics 

Build the SIT SUFFER*. Lancaster* Don, art 1:7 
Mar76 p3D-39 *** Tape Cassette / Hardware 
Construction 

Build the beer budget graphics interface. 

Nelson* Peter, art L3 1:15 Nov76 p26-29 
*** Graphics / Hardware Construction / 0080 
Suild this econon?y floppy disk interface. 

Welles, Kenneth, art L3 2:2 Feb77 p34-43 

*** Floppy Disk Drive / Hardware Construction 
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It's our Model 9123 and well ship Factory-Direct 
Post-Paid for only $199 each. Check the features. It's one 
of the best buys ever for the persona! computing field. 

y 0-300 Baud </ Automatic Voice to Data Transfer 

7 FCC Registered for connection to any Switched 
Telephone Network y Manual Originate/Answer/Auto 
Answer y RS232C Capability with Bell 100 Series and 

212A Compatibility. 

Take advantage of our 15 years experience in Data 
Communications — order your 9123 today! 

CALL 800-528-8423 OR SEND CHECK/MONEY ORDER 

® OMNITEC DATA 

New Dimensions in Modems 

2405 South 20th Street * Phoenix, Arizona 85034 



TRS-80. MODEL 1 
^_|s64KCP/M. 

special BOOT - ROM 
$25.00 extra on request 

Minimum 16K & 1 Disk Drive 

Now enjoy the portability of CP/M, 
combined with the power of a full 64K of 

RAM with the MM-16K memory 
management unit which includes 16Kofon 
board RAM. The MM-16K Will work with 16K 
of TRS-80 RAM . and one disk but we suggest 

48K and two disk drives. 

Model III version soon available 

Dealer inquiries Invited 

Martin Data Systems 

3010 Santa Monica Blvd. Suite 193 

Santa Monica, Ca. 90404 

S3 50 shipping and handling charge (UPS) check or 
money order, Calif residents add 6% sales tax 

CP/M Trademark Drgitqf Research TRS -80 Trademark Tandy Corp. 




COMPUTERWORLD DOES IT AGAIN! ABSOLUTELY THE LOWEST PRICES EVER! 


LOBO DRIVES 

MINIFLOPPY WITH CONTROLLER 
FOR APPLE $459 

ADD-ON DRIVE FOR APPLE $389 

DUAL 8" DOUBLE-SIDED, 

DOUBLE DENSITY DRIVES FOR 

APPLE WITH CONTROLLER 

2.2 MEGABYTES DOS 3,3 COMPATIBLE $2299 

LGA22 DUAL DENSITY 8 J DRIVE 

CONTROLLER FOR APPLE $599 

5MB AND 10MB HARD DISKS SYSTEMS 
WITH FLOPPY BACK UP AND CONTROLLER 
FOR APPLE SC ALL 


LOBO MANUFACTURE A COMPREHENSIVE 
RANGE OF DISK DRIVES AND ACCESSORIES 
FOR THE APPLE, IRS-30 AND S 100 SYSTEMS 
ALL LOBO DRIVES products have a one year parts 
and labor warranty. 

VERBATIM DISKETTES 

MD525-D1 SOFT SECTORED (10) $26.95 

FD34-4001 DSDD (10) $47.95 

VISTA COMPUTER COMPANY 

FOR APPLE: 

150 40 CHARACTER 

TYPE AHEAD SUFFER $ 39.95 

VISTA MUSIC MACHINE $ 99 00 

VISION 80COLUMN CARD $ 299.00 

PRINTERS 
V300-25F 25CPS 

DalsyWheel PrrntsrfParallel $1655,00 

with uni. Pvs and 

Paper/Ribbon Out switches $1725.00 

V30Q-25R 25CPS 

with RS232C interlace $1725 00 

V300-45P 45CPS 

Daisywheel Pnnierf Parallel $1999.00 

Forms Tractor $275.00 

APPU IS A TIDEMARK OF APPLE COMPUTER INC 


EPSON PRINTERS 

VUE SELL THE ENTI RE LINE 
OF EPSON PRINTERS AND 
ACCESSORIES 
MX-80FT 

SERIAL IMPACT DOT MATRIX PRINTER 
80 CPS BIDIRECTIONAL^ x 9 MATRIX 
FRICTION FEED AND ADJUSTABLE 
TRACTOR FEED/STANDARD PARALLEL 
INTERFACE $CALL 

MX-100 

SERIAL IMPACT DOT MATRIX PRINTER 
SIMILAR MX-80 WITH 136 CHARACTERS 
NORMAL AND 233 COMPRESSED/ALSO WITH 
DOT RESOLUTION GRAPHICS SCALL 


APPLE II PLUS 48K $1129 


16K RAMCARD FOR APPLE ONLY $ 109 

CALIFORNIA COMPUTER SYSTEMS 

7424-01 CALENDAR CLOCK $ 97 

7440 01 PROGRAMMABLE TIMER BOARD $ 95 

7710 01 SERIAL ASYNCHRONOUS BOARD $ 135 
7712 01 SERIAL SYNCHRONOUS BOARD $ 145 
7720 01 PARALLEL INTERFACE $ 109 

7720 02 PARALLEL CENTRONICS BOARD $ 109 
7811 01 ARITHMETIC PROCESSOR BOARD 

WITH DISKETTE (OR WITH ROM| $ 375 
CALL FOR PRICES ON OTHER CCS PRODUCTS 


THE SECRET OF APPLE™ DOS IS OUT! 
APPLE DOSSIER 

A beginners texi book and an experts reference 

THIS BOOK EXPLAINS EVERYTHING 

YOU ALWAYS WANTED TO KNOW ABOUT DOS 

BUT APPLE WEREN'T GOING TO TELL 

A pertect Christmas Gitt for any loved one in love 
with the Apple. 

A book guaranteed to reduce night time Irusira 
tion enier a world ot enfighienmeni based on 
knowledge, not chance and experimentation 1 

This book is a COMPLETE WORKSHOP MANUAL 
on the DOS software and the Disk II system hard¬ 
ware, 

EXPLAINS: 

> Ways ot fixing corrupted diskettes 

* DOS in depth 

* Customisation ot DOS for a particular applica¬ 
tion or |ust for efficiency 

* Call DOS routines al any level from Basic and 
Assembly language programs 

* Find out how to protect your special soflware 
from being easily copied 

DOS IS A BLACK BOX NO MORE MAKE IT WORK 
FOR YOU THE WAY YOU WANT 
Once you understand how it works. DOS will be 
easier lo use ESPECIALLY for the relative novice, 
AVAILABLE THROUGH COMPUTERWORLD OR 
YOUR LOCAL DEALER AT ONLY $19.95 

TERMS 

MAIL ORDEFWiSIT BY APPOINTMENT 
WE WILL SHIP UhS FREIGHT COLLECT 
Oft ADD 3° . FOB SHIPPING 

COLORADO RESIDENTS 
ADD APPROPRIATE SALES TAX 



(303) 279 2727 

COMPUTERWORLD INTERNATIONAL, INC 

SUITE 133. P.O. BOX 81, WHEAT RIDGE 
COLORADO, U S.A 80034 GOBI 


Circlo 93 on inquiry card. 
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INTERFACE (CONTINUES) 

Building the AC-3Q cassette interface* Liming, 
Gary, art 1:16 Dec76 pllO-lll **+ 

Hardware Construction / Tape Cassette / SifTPC 
COHPLEAT tape cassette Interface, Hemenway, 

Jack. art L3 1;7 Mar 76 pLQ-16 *** Tape 
Cassette ( Hardware Construction / 6800 
Controlling external devices with hobbyist 
computers*. Bosen, Robert, art 1:8 Apr76 
p42-4p *** Control / Hardware Construction 
Cross“pollinating the Apple II (serial 

interface). Cashel 1, Richard* art L3 4:4 
Apr?9 p2Q-25 *** Serial Input/Output / 
Hardware Construction / Apple ll 
Digital feedback loop (graphic displays). 

Locals, Sumner, let 1:3 Nov75 p 46-47 *“ 
Video Display / Graphics / Hardware 
Construction 

Digital minicassette controller,. Hahn. James, 
art 6:4 AprSl p66-92 *** Tape Cassette / 
Hardware Construction 

Does anybody know what time it isT. Grappel, 
Robert, art L3 2:11 Kov77 {>68-70 *** 

Clock / 6BDD / Hardware Construction 
Expanded digital voltmeter (Add more ling to the 
cocktail). Ctarcia, Steve, col L3 3:1 
0an78 p37-54 *** Test Equipment / Hardware 
Construction / Z-80 

&RAPH: a system for television graphics, part 1* 
webster/Young. art 3:5 Hiy7& p 62-7 7 ■** 

Video Display / Hardware Construction / Altair 
Home In on the range!, Ciarda, Steve, col Ll 
5:11 Nov&Q p32-58 *** Control / Hardware 

Construction / TRS-80 Model l 
Inexpensive joystick interface*. Buschbach, 
Thomas* art L3 2:3 Mar77 p8fl-93 **■ 
Joystick / Hardware Construction 
Interface a chessboard to your KIM-1. Teeters, 
Jeff* art L3 4:9 Sep79 p34-54 *** Chess 
/ KIM / Hardware Construction 
Interfacing the GD mA current loop. King, 

Walter, art 1:12 Aug76 p96-97 *** Printer 

/ Hardware Construction 
Interfacing the ISM Selectric keyboard printer 
(teaching KlH to type)** Fylstra, Can, art 
L3 2:6 Jun77 p46-52+ *** Prater / IBM / 
Hardware Construction 

Interfacing the S-1QQ bus with the Intel 8355* 
Condra, David, art 4:10 Qct79 pl24.136 *** 
S-lOO Bos / 8255 / Hardware Construction 
Interfacing the Sykes OEM floppy disk kit to a 
personal computer (SwTPC) * Hughes. Phil, art 
L3 3:3 Mar 78 pi78.184 *** floppy Disk 

Drive / Hardware Construction / 5WTPC 
Joystick interfaces. Ciarcia, Steve* col L3 
4:9 Sep79 ptO-18 "+* Joystick / Hardware 
Construction 

Low-speed analog-to-digiul converter for the 
Apple ll. Hallgren, Richard, art L3 4:9 
Sep79 p70-78 *** Analog/Digftal Circuit / 
Hardware.Construction / Apple II 
Navigation with Mm 1-0: part 3. software. 

Salter, Richard, art L3 2:4 Apr?? pl00-l09 
*** Hardware Construction / 6502 / Navigation 
PADDLES: interfacing with modular breadboards. 
Combs/Fleld. art 6:4 AprSl p34S-357 *** 

Digital/Analog Circuit / Ana log/OigUal Circuit 
/ Hardware Construction 
Penny plncher's Joystick Interface- Uexler, 
Steven* art L3 5:9 SepBQ pS6-90 *** 

Joystick / KIM / Hardware Construction 
Polyphony made easy*. Roberts, Steven, art 4:1 
Jan79 PKJ4-109 *** Music / Hardware 

Construction 

Prograrmable character generator, part 1: 
hardware. Weinstein, Larry, art 3:5 May78 
p79-9Q *** Video Display / Hardware 
Construction / Character Generator 
Quid terminal Interface* Alpert, Stephen, art 
5:2 Feb8fl plL6-L25 *** Terminal / Hardware 
Construction / PDP-11 
Remote terminal (Come upstairs and he 
respectable). Clare la, Steve, art 2:5 May?? 
p5D~54 *** Terminal / Hardware Construction 

/ Serial Jnput/Output 

Serialize those hits from your mystery keyboard. 
Haller, George* art 1:9 Miy76 p3&-37 *** 
Serial Input/Output / Parallel Input/Output / 
Hardware Construction 

Simplified Omega receiver details. Buchans, 

Ralph, art 2:3 Mar77 p70-00 **" Hardware 

Construction ? Navigation- 
Stretch that MOO clock. Henshaw. Jerry, art 
1:16 Dec.76 p42-46 *** Clock / WE / 
Hardware Construction 

Telephone dialing by computer. Joyce, Edward, 
art 5:1 JaffiSO p\ZZ-\ZB *** 
Telecommunications / Hardware Construction 7 
Terminal 

Use your television set as a video monitor, 

LOOS, Timothy* art 4:2 Feb?9 p46-54 *** 

Video Display / Hardware Construction 
Why wait? Build a FAST cassette Interface. 

Sliding, Robert, art L3 1:11 .Ju 176 p4&-53 

*** Tape Cassette / Hardware Construction 

HARDWARE REVIEW 

8088 processor for the S-lOd bus, part 1. 

Cantrell. Thomas, art 5:9 SepBO p46-64 *** 

8088 / S-1D0 Bus / Hardware Review 
Convert your TV set to a video monitor* Fylstra, 
Dan. art 3:5 May73 p22* *** Video Display 

/ Hardware Review 

MERLIN video interface adds a visual dimension to 
your AlUir or iHSAt, hr 1:15 Nov76 pGZ-64 
*** Hardware Review / Video Display / Altair 
Ohio Scientific CA-15 universal telephone 
interface. Williams, Gregg, hr L3 5:8 
AugBQ p40-44 *** Hardware Review / OS I / 

Teleccmwmjn feat ions 


INTERFACE (CONTINUED] 

Put your computer to work (cassette controller). 
Roch, Sill, hr L3 6:2 FebBl plOZ-103 *** 
Hardware Review / Tape Cassette / Altair 
Using the PolyMorphies video interface, 
wentUff. Wayne* art 2:12 Dec 77 pi30-132 
*** Video Display / Hardware Review 

TRS-SQ MODEL I 

Hand!-writer: a video note pad for the physically 
handicapped. Batie, Howard, art Ll 6:12 
DecSl p474-4S2 *** Handicapped / Video 
Display I TRS-BO Itodel I 

Home in on the range!. Ciarcla, Steve* col Ll 
5:U Nov80 p32-5S *** Control / Hardware 

Construction / TfiS-80 Model 1 
INTERNATIONAL MICROCOMPUTING 

BTTE goes international (Australian and Japanese 
editions). Helmers, Carl, col 2:3 Mar77 
pH* “* Publishing 

Surplus electronics In Tokyo and Manila. Hayes, 
Michael* art 1:11 Jul76 p54-5S *** 
Retailing 
INTERPRETER 

APL Interpreter for- microcomputers, part 1*. 
Kimble, Michael* art 2:8 Aug77 pBO-65 *** 
APL / Contests 

APL interpreter for fiicrocoflputers, part 3: 
mathematical processing*. Wimble, Mike, art 
2:10 0ct77 p64-68+ *** APL / Mathematics 

APL Interpreter: further thoughts*. Brightman. 

Tom, col 3:6 Jun7B p!22-123 *** APL 
Approach to high level languages for small 
systems. Stavely. Donald, col 2:4 Apr77 
pi28-131 “* Compiler / Languages 

Case for a ’•ccmvller Interpreter". Rodman, 
Richard, col 3:2 Feb78 p3Q-33 *** 

Con® Her 

Covmnent and correction for Mouse £ "Mouse: a 
language for microcomputers"). Lane, Tom* col 
L6 5 :6 JtinSO P238-24Q ■** Languages f 

Design / BTTE Corrections 
COiments on P A high level language far S bit 
machines"* Newton. Elen* col 4:6 Jun79 
p2i6-219 *** Languages 

Defining LIL, a little interpretive language, 
duff, Jack, col 2:10 0ct77 p304 *** 

Languages 

Design of an M6S0O lISP interpreter. Taft, S* 
Tucker, art L3 4:8 Aug?9 p!32-152 *** 

LISP / Design / 6800 
High level language for 8 bit nfathines* 

Williams/Con ley. art 3:7 Jul7B pl52~161 
*** Languages / Ciw^iler / Design 
Mouse: a language for microcomputers. Srpgono, 
Peter, art L6 4:7 Jul79 pi98-220 *** 

Languages / Design 

SWEET 16; the 6502 dream machine (Apple pseudo 
machine interpreter)*, Hoiniak, Stephen, art 
13 2:11 NOV 77 plSO-159 *** Apple II / 6502 
/ Programming Instruction 
Smalltalt-SQ virtual machine. Kresner, Glenn, 
art 6;8 Aug81 p30D-320 *** Smalltalk / 
Compiler / Design 

Varieties of threaded code for language 

implementation". Ritter/Walker, art L6 5:9 
SepSO p2Q6-227 *** Languages / Threaded 
Codes / Bibliography 
INVENTOR* 

PDQ- * data manager for beginners. Swanson, 

Paul, art Ll 6; 11 H 0 m p236-262 *** 

Data Base Management f Programing Instruction 
f TRS-80 Model Ill 

Proposal for a kitchen inventory system, or don't 
byte the wand that*,.. Shuford, Richard, col 
3:12 Dec78 pl84-135 *** Home / Bar Codes / 
Light wand 
JOYSTICK 

Color computer from A t& D: make your color 
computer "see" and "feel".,. Barden. William* 
art Ll 6:12 OecQl pl3446Q «* TRS-80 
Color / Interface / Analog/Digital Circuit 
Getting inputs from joysticks and slide pots* 
Helmers, Carl, art L3 1:6 Feb?6 p86-B8 
*** Ana log/Dig i tal Circuit / Hardware 
Construction 

Inexpensive joystick Interface*. Buschbach, 
Thomas* art L3 2:3 M*r77 pSB-93 *** 

Interface / Hardware Construction 
Joystick interfaces- Ciarcla. Steve, col L3 
4:9 Sep?9 plO-lfl *** Interface / Hardware 
Construction 

Penny pingher’s joystick interface- Wenler, 
Steven, art L3 5:9 SepSO pSG-90 *** 

Interface / KIM / Hardware Construction 
keyboard 

Add cursor control to ydur TVT II. MtGahee, 
Thomas, art 2:7 Jul77 p!22-I23 *** 

Hardware Construction / Video Display 
Alpha lock for your ASCII keyboard. Conboy, 

Terry, art 5:1 JanBO p156-158 *** ASCII i 

Hardware ftodificatlan 

Build a keyboard function decoder. Cl arc la* 

Steve, col 3:7 Jul7S p98-103 *** Hardware 

Construction / (nput/Output 
Build a versatile keyboard Interface for the 
5-100. Richards* David, art L3 G:lQ QctBl 
p4D0-406- *** S-100 Bus / Hardware 
Construction / Interface 

Calculator keyboard input for the microcomputer. 
Hoegerl, Joseph, art LJ 2:2 Feb77 plDfl-107 
*** Input/Output / Interface / Calculator 
Cherry pro keyboard. Parker, Dan. art 4;11 
Nov n p232-234 “• Hardware Review 

Deciphering mystery keyboards. He Inters, Carl. 

art 1:1 5ep76 p6Z-G9 *** ASCII 

Interface an ASCI I keyboard tu a 6D mA TIT loop* 
Cotton, Jay* art 1:8 Apr76 p46-47 *** 
Interface / Printer 


KEfBOARD (CONTINUED) 

Keyboard input software for the Z8d. Newcom, 
Kerry, col L3 4:11 Nnv79 plSZ-193 *** 
Input/Dutput / l-BD / Prograitming Instruction 
Keyboard modification. Hscuufcer. George, art 
1:6 Feb76 plfi *»* Hardware .Modification 
Octal front panel. DeMonstoy, Herman* art 1:9 
May76 p38-40 *** Input/Output / Hardware 
Construction 

Quick test of keyboards* Walters, Don. art 1:2 
Qct75 p43 *** Test 

Thirty days to a faster Input (touch typing 
tutor). Armstrong, Arthur* art Ll 4:12 
Dec79 p250-251 *"* Coinsuter Assisted 
Instruction 

Using a keyboard ROM** Brehm, Bob. art 2:6 
May?7 p76-82 *“ ROM / ASCII / Conversions 

Vldex keyboard and display enhancer. Pelczarski, 
Mark, hr 6:7 JulSl p354-356 *** Hardware 
Review / Video Display / Apple II 
KIM 

J1S music Interface (and some music theory for 
computer nuts)** Struve, Bill, art L2 2:12 
De:77 p4B-69+ *** Interface / Music / 

Hardware Construction 

Aids for hand assent}ling programs. Pfeiffer, 
Erich, art L3 4:5 Hay79 p23B-244 *** 
Assembly Language / Progranming Aids / 
Assembler 

Another plotter to toy with, revisited: design 
and construction details* Newcomb, Robert, 
art L3 5:2 Feb80 p202-2Q7 *** Plotter / 
Hardware Construction / Design 
Date with KIM* Sisson, Richard* art 1:9 
May76 pS-12 *** Hardware Review / 

Microcomputer System 

formatted program output for the KIM-1. E/ard, 
Lawrence, col L3 5:5 KaySO pi90-194 *** 
Utility Program 

Giving KIM some fancy jewels (remote display 
board). Grater, Robert* art 2:7 Jul?7 
p!26-127 *** Hardware Modification / 
Input/Output / LED Display 
Interface a chessboard to your KIM-1. Teeters, 
Jeff, art L3 4:9 Sep?9 p34-54 *** Chess 
/ Interface / Hardware Construction 
KIM goes to the moon (game). Butterfield, Jim. 

art L3 2:4 Apr?? pfl-9* *** Games 
KIM-1 multiplication and division. Couchman, 
James, col L3 5:3 Mar80 p212-2l5 *** 
Mathematics 

KIMDOS: using your KIM-1 with a Percom 
floppy-disk drive. Swank, Joel* art L3 5:5 
MayBD p44-5Qt “* Operating Systems / 

Minidisk Drive 

KIMER: a KIM-1 timer. Baker, Robert, art L3 
3:7 Jul78 pl2 *** Clock / Progranming 
Instructton 

Monster Combat. Chapel, Lee. col Ll 5:12 
Dec80 pZSS-292 *** Gamas / Strategy 
More music for the 6502* Quaver, T.C. art L3 
3:6 Jun76 pi40-m *** Musk / 6502 
New dress for K]H (rowmlng a KlH in a 
briefcase). Atkins, A. Travis, art 2:9 
Sep77 p26-27 *** Hardware Construction 
Notes on teaching with mlcracaripjters. Norton, 
William, art 3:6 Jun7S pl38-139 “* 
Computer Instruction / Higher Education 
Penny pincher’s joystick interface, vetler, 
Steven, art LJ 5:9 SepSO pB6-M **+ 
Joystick / Interface / Hardware Construction 
Plugging the KlM-2 gap. Notley, M. Garth, col 
3;§ Sep78 p!23 *** Hardware Modification / 
Memory 

Progranming the game of Go. Hlllen, Jonathan* 
art 6:4 AprSl plQZ-120 *■** Gomes / 
Programing Instruction / Strategy 
SWLET5 for MM: a low calorie text editor*. 
Fylstra, Dan. art L3 3:2 Feb78 p62-77 *** 
Tej<t Editor 

Sampling of techniques for couputer performance 
of music- Chamberlin* Hal. art L3 2:9 
5ep?7 p62-S3 *** Music / History / 

ProgrammIng Instruction 
Standard data encryption algorithm, part 2: 
implementing the algorithm. Meushaw* Robert, 
art L3 4:4 Apr79 pllD-130 **■ Cryptology 
/ Algorithm 

T e1ephone-dialing microc omputer. Renbarge r, 

John, art L3 5:6 JunSO pl40-17D *** 
Control / Telecornnun Scat ions / Hardware 
Construction 

True confess tons: how I relate to KIM. Gupta, 
rogesh. art 1:12 Aug76 p44-48 *** 

Hardware Mod if 1 cation 

Turn your KIM Into a metronome* Kellerman, 

David. col L3 4 : fl Aug79 p2I3-214 *** 

Clock f Sound Effects 
Uhat have you found? (undefined op codes)- 
MacLean* Dave* to) 3:10 Qct7fl p5? 
Progranming Instruction 
KtT BUILDING 

Assentkling a Sphere, Anderson, Brute* art 1:11 
Jul7b pl8-20 **• Hardware Construction / 

Microcomputer System / Sphere 
Assembling the ADM-3A. Franson, Paul, art 4:2 
Feb?9 p?6-B2 *** Termina) / Hardware 

Construction 

Big board: a 280 system In Kit form. Thompson, 
David, hr 6:9 5ep81 p52-56 **• Hardware 

Review / 2-80 / Microcomputer System 
Building the Heath H B computer. Poduska, Paul, 
art Ll 4:3 Mar79 pl2-13+ *** Heath f 

Hardware Review / Microcomputer System 

Note to novice kit builders_ col 2:12 Dec7? 

pi92 *** Hardware Construction ,/ Integrated 

Circuits 
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NorthStar^ 

HORIZON II COMPUTERS 


Shop around find your best price then call 
us COLLECT* we'll match the price plus 
ship it direct to you by A I R 

ABSOLUTELY FREE!* 

WORRY FREE WARRANTY - This 

is our third year with North Star with a 
reputation of only the finest service (call 
North Star for a reference) all repairs are 
handled through our store service center. 

*CONTINENTAL U,S. ONLY 


LONG ISLAND 

COMPUTER GENERAL STORE 

103 ATLANTIC AVE LYNBROOK NEW YORK 11563 

(516)887-1500 


Model EP-2A-79 

EPROM Programmer 



mm 

Three years In the field wtth unsurpassed performance. Software is available for 
the EP2A-79 for most all of the microcomputers including the popular CP/M. 
FLEX. HDOS operating systems. Write or call for specific hardware/softwaie inter¬ 
facing. Driver packages available for F^S, 6800, 6809, 8080,8085, Z3Q, 1802. 
6502 and 2650 based systems, 

EP 2A 79 115V 50/60 HZ .....1,..... .$169.00 

Personality Modules 


PM-0 

TMS 2708. 

.$17.00 

PM 5 2716.2758 . 

.$17,00 

PM-1 

2704.2708 . 

. 17.00 

PM-5E 2816. 

. 35.00 

PM 2 

2732 . 

.. 33.00 

PM-8 MCM68764 . 

. 35.00 

PM 2A 

2732A . 

. 33 .00 

PM-9 2764 . 

. 35,00 

PM 3 

TMS 2716. 

.. 17,00 

5A 64-2 TMS2564 .. ..... 

. 39.00 

PM 4 

TMS2532 . 

...... 33.00 

SA64-3 2764.. 

. 39.00 


Optimal Technology, Inc. 

Phone (804) 973-5482 

Earlysville, VA 22936 


Blue Wood 127 


Buy with Confidence 

from the best 

GREAT PRICES. GREAT SERVICE, GUARANTEED 

COMPUTERS, PRINTERS, TERMINALS ^20 
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_ computer 

Apple Computers 

^LTipirT 1 Disk drives, accessories 

software, graphics tablets, 
CALL FOR BEST PRICES 

HEWLETT Call us for great prices: 

wLEM PACKARD Altos, Atari, NEC, 

whether you want their great Zenith and other 

computer or a wide selection of computers 
computer calculators-we have them 
HP-85 - Retail $3250 

Only $2475 fa 

new ~ 
MX 100 & 

MX 80 F/T 

MONITORS v _ The new 136 

BMC & NEC Green Screen t...column Epson 
NOW IN STOCK printer with graphics and the 

liBlEfiflSS© Friction/tractor MX 80 are in 

We have the CGRVUS stock. WE HAVE THE GRAPHIC 
systems to hook up several PACKAGE FOR MX 80. call. 
Apple computers at once! SILENTYPE PRINTER 

ONLY $295.00 

NEC & DIABLO PRINTERS , wire W°- 

Anadex, Paper ' Jk 

Tiger CALL ■ **" _ ' .«& 

for latest prices 

A 

Amazing Mountain Hardware 

CPS Multi-function card 

ALL IN ONE . 

SOFTWARE Para lie 1/Serial/ do ck/Calen 

Visicalc 3.3 .. .$1 175/Reg. $ 199 

BP! GL/INV/AR/etc . 299/Reg. 399 PLOTTERS 

Tax Preparer by Howardsoft ... 125/Reg 150 Bausch&Lomb plotters 

Real Estate Analyzer„Howardsoff 125/Reg 150 for your computer by 

Creative Financing. Howard so ft 125/Reg 150 Houston Instruments. 

ASCII Express II by SDS.. 55/Reg. 65 CALL! 

Z-TERM fCPM) H6 sector) BS/Reg 100 
TRS 80 & ATARI SOFTWARE TOO 

MICROSOFT 16K 

Ramcard Si 39 

_ -J % 

cjoS ^ '^r 

\o ° v 

NelProlll Comoutera PROFIT COMPUTERS 

52i ESSES f 08 ° re ^ n B,d G j_ 

rtL i fioflnn Torrance. Ca 90503 

Anaheim. Cal. 92802 ion — — 

714 750-7318 1(800)421-1520 

in Cai: 213 320-4772 

Cal residents add 6% salts tax. Minimum shipping and handling charges are 
$3.00. Match, Visa. Ams* prices slightly higher on sale Items. Store prices dllfer 
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KIT BUILDING {CONTINUED} 

Personal computer on a student's budget* 

Johnston, J.C. art 5:7 JulBO pI3a-I46 *** 
Microcomputer System / Hardware Construction 
Soldering techniques. Trimmer, William* art 
4:9 Sep? 9 p84-83 *** Hardware Construction 

What's involved in kit building'?* Freeze 1. 

Louis* art 2:3 Kar77 p50-5Q *** Hardware 
Construction 

KNOWLEDGE-BASED EXPERT SYSTEMS 

Knowledge-based expert systems come of age. 
Ouda/Gaschnig* art Ll 6:9 SepSI p 2 38-281 
*** Artificial Intelligence 
LANGUAGES 

About the cover {Pascal's Triangle}. Helpers* 
Carl* art 3:8 Ang78 pl6-l3 *** Pascal 
Amended BASIC (possible changes to BASIC). Bass, 
Robert, col 4:4 Apr79 p23B-239 *** BASIC 
And its interest SNOBQLs. Silverston, Stefan. 

col 4:10 Oct 79 pi 74 *** 5N0BQL 
Approach to high level languages for small 
systems. Stave ly, Donald* col 2,-4 Apr77 
piZfl-131 *** Compiler / Interpreter 
BASIC, Pascal, or Tiny-c?: a simple benchmark ing 
comparison* Hughes, Pnil, col Lfl 6:10 
Dctflt p372-375 *** Benchmark Testing 

Calling attention to HPL {« Hewlett-Packard 
language)* Robb, Gerald, col 3:12 Dec78 
pLB2 *** 

Case statements and related topics, Grogono* 
Peter, col 4:10 Dct?9 pl78-132 *** Pascal 
Changes to FL0PTRAN-1V, Watson, George* col Ll 
6:7 JuTBI pi34 +” Compiler / PET 
Come from...continued (comments on improving the 
SASIC language). Clark, R. Lawrence* col 4:9 
Sep? 9 pi64 *** BASIC 

Comments on "A high level language fur a fait 
machines"* Newton, Glen, col 4:6 Jun?9 
p216-219 *** Interpreter 

Coimnents on PASCAL, learning how to program, and 
small systems* ford, Gary* col 3:5 Hay7S 
pi36-142 *** Pascal 

Coiments on Peter Skye's language proposal. 
Kenton, Jeffrey, col 2:11 Nov77 pi91-192 

WWW 

Comments cm the TDL relocatable loader format. 
Pittman, Tom, Cdi 2:11 Nov77 p2Q4~2Q5 *** 
Standards 

Comparison of C and Pascal, col 6:6 Jun31 
p350 *** C Programming Language 7 Pascal 
Comparison of some high-level languages. Morris, 
Robert, art 5:2 FehflG pl20-139 *+* 

Data abstractions and program correctness (BASIC 
vs. Pascal), McCoy. Earl, col L6 4:9 Sep?9 
P166-171 *** BASIC / Pascal 
Defining LIL* a little interpretive language. 
Cluff, Jack, col 2:10 0ct?7 p30+ *** 

Interpreter 

Defining a language: PL/S, Wilson, David, col 
L9 3:11 Nov 73 plDQ-109 *** 

Don't overlook LISP. Allen, John, col 4:3 
Nar79 p6+ *** LISP 

Evolution of FORTH, an unusual language. Moore, 
Charles, art L7 5:B AugSO p?6-92 *** 

FORTH / History 

FLOPTRAN-iV; a tiny compiler. Zimmermann, Mark, 
art Ll 5:10 ttetflO pl96-22B *** Compiler / 
PET 

GRAPLing with AFL* Leler, Uilllam, col Z:ll 
Nov 7 7 O220-222 *** APL 

High-level language benchmark, Gilbreath, Jim* 
art L9 6:9 SepBl pi80-196 **' Benchmark 
Testing 

Importance flf choice of languages. HacCalluri, 
[,R. col 3:6 Jyn?a pl24-125 «■ 

Introducing the Smailtalk-BQ system. Goldberg* 
Adele- art 6:8 AugSl plfl-26 Smalltalk 

Introduction to &NF (Backus Normal Farm). 

Maurer* W-D, art 4:1 Jan?9 pliG-125 +** 
Documentation 

Is Pascal the nest 3A51CT. HeTmers, Carl. col 
2:12 Dec?? p6-8+ *** Pascal / BAS TC 
LISP vs FORTRAN: * fantasy* Roche leau/Clay* col 
6:6 JunSl p3D-34 fiction 

Language control structures for easy electronic 
visualisation. DeFanti, Thomas, art 5:11 
NgvflO p9Q-10fi *** Color Graphics / High 
Resolution Graphics 

Language devclopinent: a proposal. Taylor, Glen. 

col 2:11 Nov77 pl90-l9l »« 

Look at LISP. MtGath. Gary, art Li 2:12 
Dec?? pl56-161 “* LISP 

Magic of computer languages. Me Ison. Theodor* 
art 1:8 Apr 7b p?4-2? *** Conputer 

Instruction / Definitions 
More on multiple conditions, Lawrence, Scott* 
col 4;9 Sep79 plBB 

Natural language processing and small systems. 
Tennant, Harry, art 3:6 Jun7B p3B-54 *** 

Natural Language Construction / Artificial 
Intelligence 

New literacy: programming languages as languages. 
Handel, Jon. art Ll 6:1 M*r3I p300-307 

WWW 

Notes on floating point and critique oF PL/Skye. 
Alpert, Stephen, col 2:11 Nov?? pl92-l94 

WWW 

Object-oriented software systems. Rpbson* David, 
art 6:6 Augft] p?4-B6 **’* Object-Oriented 

Languages 

On consumers' languages and standardization of 
human Interfaces- Mikes, Peter* cot 3:4 
ftpr?8 p|49-L50 *** Standards 

PS - a FOGTh- like threaded language, part 1, 
Motalygo, Yalo. art 6:10 octSl p462-466 
+** FORTH / Threaded Codes 
PS - a FORTH-like threaded language, part 2. 
Motalygo, Valo* art 6:Il NovSl p40Q-40fl 
**+ Threaded Lodes / FOWTH 


LANGUAGES (CONTINUED) 

Pascal critique and a conment* 0 11 Lough 1 in* J. 

col 3:12 Dec73 p!79-lBD *»* Rascal 
Pascal versus BASIC: round 2 includes FORTRAN* 
Andrews, Lawrence, col Lt 4:4 Apr79 p239 
**■ Pascal f BASIC / FORTRAN 
Reactions to previous conments (a computer 
language development society) . Janes, Leigh- 
col 3:2 Feb78 pl59 *** Associations 
Response to "A proposed microprocessor software 
standard - . Qgdln* Carol, col 2:11 Npv77 
pl9B-199 *** Standards 

Returning to the Tower of Babel, or...some notes 
about LISP, languages.*** Helmers. Carl, col 
4:8 Ayg79 p&«- *** LISP 
SCORTOS: implementation of i music language. 
Taylor, Hal. art 2:9 Sep77 p!2-21+ *** 
Music / Altair 

5N0B0L commentary. Sachs, Jonathan, col 4:11 

Nov79 p24B *** SNDBDL 

SNOBOl conquers all?* Bums* Bruce, col 4:6 
Jun79 p220-221 SNOBOL 

Smalltalk: a language for the L980s. Morgan, 
Chris, col 6:8 AugBl p6-10 *** Snalltalk 

Souk contrary opinion (on Pascal). Robertson. 

Peter, col 4:4 Apr?9 p243-245 *** Pascal 

Standard for writing standards* Mai lace* David. 

col 3:2 Feb7B pI75-17fi *** Standards 
Standardization of high level languages: some 
questions* Greene, E.M. col 3:5 May7S 
pI63-165 *** Standards 
Technical Design tabs relocatable object module 
format. Colvin, Nejl. col 2:11 Nov77 
pi99-204 Standards 

Towers of Hanoi In BASICQ9* Ritter, Terry, col 
Ll 5:1G DctBD p279 *** Puzzles 
Two computer music system (Altair BflOD/Intellec 
B/MQD 80). Loderer/et al. art 3:3 Mar7fl 
pB-12+ *** Music ./ Altair 

UCSD PASCAL: a (nearly) machine independent 
software system. Bowles* Kenneth, col 3:5 
May76 p46+ *** Pascal / Standards 

Varieties of threaded code for language 

implementation*, Ritter/kalker, art L6 5:9 
SepSD p206-227 “* Interpreter / Threaded 
Codes / Bibliography 

'rlAJKJZITDG: how to write a language in 256 words 
or less* Kherlaty, Larry, art L3 3;9 Sep7B 
pL66-L75 *** 

What this country needs is a good 8-bit nigh 
level language* Helmers. Carl* col 1:4 
Dec75 p5-10 *»* BASIC / PL/H 

DESIGN 

Comment and correction for Mouse [“House: a 
language for microcomputers"). Lane, Tom. col 
16 5:6 JunSQ p23B-240 *+* Design / 

Interpreter / BTTE Corrections 
Designing a comnand language. Van den Bout, G.A. 

art L9 4:6 Jun79 pl76-lB7 *** Design 
High level language for S bit machines. 
'rfilliams/Conley* art 3:7 Jul7B pi52-161 
*** Interpreter f Comp!ler f Design 
IPS, an unorthoddji high level language. Me Inzer* 
Karl, col L9 4:1 Jan79 pl46-l59 *** 

Design / COSMAC 

Mouse: a language for mscrDcomputers* Grogono, 
Peter, art Lfi 4:7 Jul79 pl93-220 *** 
Design f Interpreter 

On expressing multiple condition* Faught, David, 
col 3:12 Dec78 pL76-178 *** Design 
PROLOG: a step toward the ultimate coi^uter 
language. Ferguson* Ron, art L9 6:11 Nov81 
p384-399 *** Prograraniny Design / Robots 
Pattern-directed invocation langaoges- Kornfeld, 
William, art 4;8 Aug79 p34-4B *** Design 

f LISP 

Toward a common pseudocode fur expression of 
programs. Mingerter, Richard* col 3:6 Jun7S 

pl25-127 ‘ r ** Design 

Using finite state machines. Cortesl* David. 

COl 4;10 Oct 79 p7D-72 *« Design 

GAMES 

BASIC, co«iputer languages* and coiifiuter_ 
adventures* Pournelle» Jerry, col 5:12 
DpcUD p222-238 *** SASIC / Games 7 Software 
Review 

Now software, new hardware computer languages* 
and gamoi. Pournolle* Jerry, col 6:11 NovBl 
p449-45/ *** Software Review / Hardware 

Review / Games 

Pascal versus SASIC: an eserelse* Schwartz, 
Allan* art L6 3:3 Aug78 pl68-176 *** 

Rascal / Games f BASIC 

HARDHARt REV|EM 

Nuw software, now hardware computer language!, 
and jcimps. Rfturnulle, Jerry, col B;II NovSl 
p44g*457 Software Review / Hardware 

Review / Games 

PROGRAMING instruction 

BASlCatty BASIC Ian informal introduction to 
BASIC). Bdkfrr, Robert, art Ll 2:7 Jul/7 
p%-ll5 Proyi-aaimirig Instruction / BASIC 

C: a language for microprocessors?. Madden, J* 
Gregory, art 2:ID 0ct?7 pi30-1JB *** C 
Programing Language f Programming Instruction 
What is APL?*. Arnold, Mark, art 1:15 Nov76 
p?D-2fl+ *** ARL / Programing Instruction 

SOFTWARE REVIEW 

BASIC, computer languages, and computer 
adventures. Roumeile* Jerry. Col 5; 12 
Dt;c80 p222-238 *** BASIC / Games / Software 

Rev lew 


LANGUAGES (CONTINUED) 

Exposure to MUMPS (programing language). 

Sfterertz* David, art 4:1 Jsn79 p?4-B2 *** 
Software Review 

Extended color BASIC for the TRS-80 Color 
Cbrn?uter** MiaStkowski, Stan* sr Ll 6:5 
Kayai p36-45 *** Software Review { TRS-flO 
Color f BASIC 

New software* new hardware computer languages, 
and games. Pournelle, Jerry, col 6:11 NdvSI 
p4ag*457 *** Software Review / Hardware 

Review f Games 

5CEL0AL (Scientific ELementary BAsic Language). 
■Wadswurth/Arnoldp art t:lt> Jun76 p82-86 
BASIC / Software Review 
Tiny BASIC (a review of Tom Pittman's Tiny 
BASIC)* Rosner, Richard* sr Ll 2:4 Apr?? 
P34-33 *** Software Review / Tiny BASIC 
LAM 

Legal protection for computer hardware and 
software. Becker, Stephen, art 6:5 MayBl 
p!4D-I46 ® B * Copyright / Patent 
Microconputers and the IRS. Kingman* James, col 
6:9 SepSI p42-6-427 *** Taxes / Accounting 

/ Business 

Software protection in the United Kingdom. 

Hayman, Martin, art 6:10 DctBL pi26-139 
*** Copyright / Software Piracy / Conference 
Washington tackles thE software problem. Kern, 
Christopher, art 6:5 May83 pi28-138 *** 
Copyright / Patent 
LCD DISPLAV 

Make Liquid-crystal displays wrk for you. 

Cl arc la, Steve* col 5:iG OctSCl p24-38 *** 
Design 
LED DISPLAY 

8 digit hexadecimal readout. Burns, R.R. art 
2:8 Aug?? pll4-116 *+* Hardware 

Construction / Hexadecimal 
Digital alphanumeric display. Chester, Daniel, 
art 4:4 Apr79 p2la-22D +*+ Input/Output / 
Terminal 

Giving KIM some fancy jewels (remote display 
board). Grater, Robert. art 2:7 Jul77 
pi26-127 *** Hardware Mod ificatlon 7 KIM / 
Input/Output 

Multiplex your digital LED displays* Hogenson, 
James, art 2:3 Mar77 pl22-12B **+ 

Hardware Construction / Input/Output 
FArt/S: a new approach to front panel design. 
Letwln, Gordon, art 3;ID Gct?B p7d-fl4 ** s 
Heath / Monitor / Software Review 
Self-refreshing LED graphics display*. Clarcia, 
Steve* col Ll 4:10 0ct79 p58-69 *** 
Grapnlcs / Hardware Construction 

LIFE 

AFL makes life easy (and vice versa), Evans* 
Selby, col L9 5:10 OctSD pl92-193 *** 

APi { Games 

Life (Game of Life). Eng Under* William, col 
U 3:12 Dec78 p7fi-fl2 *** Games / 
Mathematics / Strategy 

Life after death. Macaiuso, Pat* art Ll 6:7 
Julfll p326-333 *** Games / Mathematics / 

TR5-80 Model 1 

Life algorithms (Game of Life). Nienriec, Mark, 
art L9 4;L Jan79 p90-97 *** Games / 
Mathematics / Algorithm 
Life can oe easy (8080 version of the Gai^e of 
Life)* Soderstrom, Randy, art L3 4:4 Apr79 
pl66“L69 *** Games / Mathematics / Strategy 

Life line 2*, HElmers, Carl, art 1:2 Dct75 
p34-42 *"** Games / Progranming Instruction 

Life Hoe 4: integrating graphics control 
commands* He liners, Carl, art 1:5 Jan 76 
p32-41 *** Games / Graphics / Hardware 

Construction 

Life hue* Helpers* Carl, art 1:1 Sep7S 
p72-80 Games / Programming Instruction 

Life with your computer (Game of Life). 

Milliun/et al* art 3:12 Dec?S p45-50 *** 
Games / Mathematics / Strategy 
CNne-dimensional life (Game uf Life). Ml lien, 
Jonathan, art 3:12 Dec?B p&H-74 *** Games 

/ Mathematics / Strategy 
Some facts of life (Game of Life). Buckingham, 
David- art 3:12 Dec78 p54-&6 *** Games / 

Mathematics / Strategy 
LIGHT PEN 

Add a $3 Light pen to your video display. 

Webster/Young* art L3 1:2 Feb78 p52-5S 
*** Hardware Construction 
Let there be light pens. Loomis* Sumner, art 
1:5 Jan76 p26-3D **'* Hardware Construction 
/ Graphics 

Micro Matrix PhotopOtnt Light Pen (TRS-80). 

Gray. Stephen, hr Lj 6;3 M*rSl pB4-6B *** 
Hardware Review / TRS-30 Model I 
LIGHT WAND 

Low cost light wand amplifier*. Moseley* Robin, 
art 3:5 MayFfl p9Z-95 *** Bar Codes / 

Hardware Construction 

Proposal for a kitchen inventory system, or don't 
byte the wand that*.-- Shuford, Richard* CO I 
3:12 Dec78 pl84-18S +** Inventory / Home / 

Bar Codes 

LINEAR PROGRAMMING 

khachiyan's algorithm* part 1: a new solution to 
linear programming ,,.*. Borresford/et al* art 
5:9 AugBO pl96-203 *** Mathematics / 

Algorithm 

Khachiyan 1 s algorithm, part 2: problems with the 
algorithm. Berresford/et al. art Ll 5:9 
SepBG p242-255 *** Mathematics / Algorithm / 

TRS-8fl Mode l I 
LINGUISTICS 

Natural-language processing: the field! in 
perspective* Hendrix/Sacerdoti. art L9 6:9 
SepBl p304-352 *** Natural Language 

Construction f Artificial Intelligence 
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A MITSUBISHI 

FLEXIBLE DISK DRIVE 

SETTING NEW STANDARDS FOR 
RELIABILITY AND DURABILITY 

• FULLY IBM AND SHUGART SA85GR COMPATIBLE 
* DOUBLE SIDED, DOUBLE DENSITY 
* 1.6 MBYTE/DISK 

- softouch tw proprietary head load 
mechanism 

« 3 MS TRACK TO TRACK ACCESS TIME 


The Making of the 

MICRO 

A History of the Computer 

by Christopher Evans -- 

Start with the counting frame and 
watch it evolve into the micropro¬ 
cessor ! Discover the fascinating 
story of the science, the mathematics, 
and the human ingenuity that have turned dreams of 
intelligence into reality. 



* HIGH QUALITY, ALL FERRITE MnZn HEADS 

* PRECISION BUILT/MODULAR CONSTRUCTION 

* 6 MONTH WARRANTY 





*$525.00 Available from stock Terms: cash, check, 
money Orders, VISA, MasterCharge Tax: 6% if California resi¬ 
dent. "Price subject to change without notice 


ISCLD 4 M 

1333 Lawrence Expressway, Suite 408 
Santa Clara. California 95051 
1408} 247-3450™* 910-338 7442 
AUTHORIZED SALES AND SERVICE AGENT 
FOR INFORMATION CONTACT HOLLY SAUER 
OEM INQUIRIES INVITED 


Dozens of photographs and diag rams bring to life the develop¬ 
ments that have shrunk the computer from a gargantuan 
machine to today s pocket-sized calculator. And you'll get an 
inside look at the 'wizards'' whose inventions changed the 
face of the world forever—but whose genius was often over¬ 
shadowed by eccentricities. 


Get acquainted with John Napier, whose discovery of loga¬ 
rithms led to the invention of the slide rule . Blaise Pascal, 
who invented the world’s first calculating machine while still in 
his teens.. Charles Babbage, who designed a programmable 
computer in an age when there were no tools to build it and 
many others. 

Send for your FREE-examination copy today! 


I VAN NOSTRAND REINHOLD 

| Mail Order Service 
| 7625 Empire Drive, Florence, KY 41042 

| Send me The Making of the Micro for 15 days free Inal Alter 15 days I will 
I send $14 95 plus local sales tax. postage and handling, or return Ihe book 
! and owe nothing. (Payment must accompany orders to R O. box addresses.) 


Name_ 

Address. 
City™ 


-State _ 


Sp¬ 


otter good in U S A. only and subject to credit department approval Price suited to 
change 
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WE DISCOUNT PRICES — NOT SERVICE 



[apple computer 

" Sales and Service 

APPLE II PLUS 48K 

$ 1,075 

APPLE II PLUS 16K $1,025 




HARDWARE 

DISK II DRIVE & INTERFACE. 499 

DISK II SECOND D RIVE .439 

BASF SV4 ,f DISKETTES (10). 25 

LANGUAGE SYSTEM WyPASCAL..379 

INTEGER BASIC FIRMWARE CARD , ... 149 

APPLESOFT II FIRMWARE CARD.149 

CENTRONICS PRINTER INTERFACE CARD .179 
HIGH-SPEED SERIAL INTERFACE CARD ... 145 

GRAPHICS TABLET ... 649 

A PPLE IEEE 488 INTERFACE CARD. 339 

M&R SUP R-MODRF MODULATOR. 25 

M 1C ROSOFT Z^0 SO FTC AR D SYSTEM.299 

MICROSOFT 16K RAM CARD. 169 

VIDEX 80 COLUMN BOARD .295 

HAYES MICROMODEM ll.299 

AMDEX 13” COLOR MONITOR 429 

NEC 12" GREEN MONITOR..255 

51 LENTYPE PRINTER WMNTERFACE.350 

EPSON MX 100. 829 

QUME SPRINT 5/45 PRINTER.2499 


SOFTWARE 


APPLE DOS TOOLKIT. 65 

APPLE PLOT. 60 

TAX PLANNER. 99 

APPLE FORTRAN ... . 159 

APPLE PILOT. 119 

APPLEWRITER .. -_..... 65 

DOW J ON ES PORTFO LIO EVA LU ATO R. 45 

DOW JONES NEWS & QUOTES REPORTER 65 

THE CONTROLLER.495 

VI SICA LC (16 SECTOR} ..159 

VISITREN DiV ES f P LOT. 215 

DESKTOP PLAN ll..159 

B PI BU SI N ESS SO FTWAR E (EACH).335 

TAX PREPARER . .35 

REAL ESTATE ANALYZER.120 

SUPER TEXT ll.125 

EASYW RIT E R (80 COLU M N S).219 

WORDSTAR.299 

D.B. MASTER. .180 

MICROSOFT FORTRAN.149 


APPLE III 128K 

$3,295 

DISK ill.479 

MONITOR III .230 

INFORMATION ANALYST. 399 

PASCAL III. 215 

SILENTYPE Ml.329 


XEROX 820 “SAM 


n 


computer cigc. me. 

Authorized Apple Dealer & Service Center 
4688 CONVOY STREET, SAN DIEGO, CA 92111 
(714) 565*4062 Technical & California 
(800) 854-1941 Outside California Order Desk 


SYSTEM I (514 M DRIVES). ,2500 

SYSTEM II (8" DRIVES).3150 

DIABLO 630 PRINTER. 2400 

WOR D PROC ESSIN G (WO R DST AR).425 

CP/M OPERATING SYSTEM .... 175 

ATARI 800 & 400 

ATARI 800(1©K).. . ..........739 

ATARI 400 (16K). ..,339 

410 PROGRAM RECORDER 69 

810 DISK DRIVE. 439 

16K RAM MEMORY MODULE . 39 

850 INTERFACE MODULE. .159 

825 PRIN TER (C ENTRO NIC 737).©50 

ATARI VISICALC..149 

TO ORDER: Please send cashier'-g check, money order or persons! check 
(allow 10 business days to clear). VISA and Master Card credit card service 
add 3%. American Express credit card service add 5%. Shipping, handling 
and insurance In U.S. add 3% (minimum $4), California residents add 6% 
sales tax. Foreign Orders add 10% tor shipping. Equipment is subject to 
price change and availability. All equipment carries factory warranty. Store 
prices differ from mail order prices. TELEX: 697120 DATAMAX^SDG 

CALL OR WRITE FOR A COMPLETE PRICE LIST 


Circle 83 on inquiry card. 
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LISP 

design of an M&80Q LISP Interpreter. Taft, S* 
Tucker. art L3 4:8 Aug 75 p132-I5? *** 

Interpreter / Design / &800 
Don't overlook LISP. Allen, John, col 4:3 
Mar 79 p6+ *** Languages 

LISP applications in Boolean logic. 
Weyhrauch/Graves- art L9 4:& Aug75 
pZQu-Zll. *** Electronic Circuits / Design 
LISP based symbolic math systems. Stoutemyer* 
David, art 4:8 Aug75 pl76-192 *** 

Mathematics 

LISP based systems for education. Laubsch/et al. 

art 4;S Aug79 plB-24 *** Education / Logo 
LISP notes {definitions}- Alien. John, art 4:3 
Aug79 p62 *** Definitions 
Lambding storage management system {a dialect of 
LISP). Frini/Rudal(cs. art 4:B Aug79 
p26-32 **+ information Storage 

Look at LISP* McGath, Gary, art L9 2:12 
Dec77 pL&6-L61 *** Languages 

Mathematician's view of LISP. Pratt, Vaughan. 

art 4:8 Aug79 pl62-l&8 *** Mathematics 

Overview of LISP* Allen. John, “art L9 4:3 

Aug79 plO-L6+ *+* Programming Instruction 
Pattern-directed invocation Iangauges. Kurnfeld, 
William. art 4:3 Aug79 p34-48 *** 

Languages / Design 

Returning to the Tower of Babel* or.,.some notes 
about LISP, languages.... Helmers* Carl, col 
4:3 Aug79 p&* *** Languages 

Self-reproducing programs, Burger/et al* col 
LS 5:3 Augflu p7£-74 *** C Programing 

Language 

Symbolic differentiation a la L|5P. Nicol* 
Ronald* art L9 6:9 Sepal p2L&-234 *** 

Mathematics / Pro^raoroing Instruction / TRS-30 
Model [ 

Three microcomputer L I SPs. Levi tan/tionar. sr 
LS 6:9 SepSl p38B-4L2 “* Software Review 

/ z-ao / Benchmark Testing 
Trees {on the virtues of LISP), Steele, Guy, 
col 4:10 Qct79 pl92-194 *** Poetry 

LOGIC PROBE 

Audible logic test probe. Woodward, James, art 
4;L Jan79 pi36-187 *** Test Equipment / 

Hardware Construction 

Logic probes - hardware bug chasers*. Burr* 

Ale*, art 1:4 0ec75 p2Q-24 *** Test 

Equipment / Debugging 

LOGO 

LISP based systems for education. Laubsch/et al* 
art 4:8 Aug79 plS-24 *** lISP / Education 
logo for personal counters. Nelson, Harold, 
art 19 6:6 Junai p36-44 *** TI 99/4 / 

Apple II 

LOWERCASE MODIFICATION 

Adding lowercase display to the ADM-3A* Walker, 
A*H, col 4;3 Mar79 pl9Q-L93 *** Terminal 
Lowercase-tn-uppercase converter. Beg let* Roger, 
col L3 6:9 SepfiO p326-32? *** 

Conversions / Design 

Making an h 9 understand lower case, Frye, 

George, col 3:9 Sep70 p!47 "** Hardware 

Modification / Heath 
LSI-U 

How to computerize your model railroad. Brown* 
David* art 2:7 JuI77 pl2-21 *** Control 

New mini-microcomputer System: the Digital 
Equipment Corporation LSI-IL Baker, Robert, 
art 1:5 Jan?6 pi2-24 *** Microcomputer 

System / Hardware Review / 

S2L: an Altair (S-1Q0) to LSI-11 bus adaptor, 
Bondy, Jonathan, col 3:9 Sep78 pl02-112 
*** S-100 Bus / Standards / Altair 
Train control display using the LSI-11 
microcomputer. Hart, Jack, art 2:7 Jut7? 
p44-6Q *** Control / Interface 
MACHINE LANGUAGE 

Introduction to addressing methods. ZarrelU, 
John, art 1:10 Jun7& p76-80 *** 

Programming Instruction / Computer Instruction 
Introduction to microprograiming* Quek, S.M. 
art 2:6 Jun77 pi 16-120 *** Confute*" 

Instruction 

Machine language programing for the "SQQB lt [CPU 
instruction set). Wadsworth* Nat. art 1:11 
Jul?6 p3Q-37 *** Programing Instruction / 
8008 

Machine language programming for the "3008" 

(fundamental skills). Wadsworth* Nat* art L3 
1:13 Sep 76 pS4-91 *** Programing 

Instruction / SQQ8 

Machine language programming for the "8DD8" 
(Initial steps). Wadsworth* Nat. art 1:12 
Aug76 p40-42 *** Programming Instruction / 

8008 

Memory manipulator: eliminate heK-a-phobia. 

Witt, Louis, col Ll 6:10 Octal p35&-364 
TRS-30 Model I / Utility Program 
Processing logical expressions (Bauer-Samelson 
algorithm extension). Maurer, V, Douglas- art 
2:3 Aug 77 pi 30-135 *** Programing 
Instruction / Computer Instruction 
MAIL LIST 

Apple name-address. Stotts, Gary, no 1 Ll 6:4 
AprSl p32-34 *** Apple II 

Computerized mailing list. Doyle, Thomas, art 
Ll 4:1 Jan?9 p84-B9 *** Programming 
Instruction / BASIC 

Direct impact of the computer (using a line 
printer fn place of a stamp) . Shuford* 
Richard, col Ll 5:3 MarSO pl86-187 ‘** 

Utility Program 

Need in search of a product (mail 1st program)* 

He timers, Carl, col 1:2 0tt75 pb *** 


MAINTENANCE 

Cassette lives on: an alternative to floppy-disk 
mass storage* Cook, Emory, art 5:5 Kay80 
pi2-18 ■“ Tape Cassette / Hardware 
Modification f Information Storage 
Coranents on live board removal and insertion. 
Stough, 5.A. col 2:11 Nov77 pi70 *** 
Debugging 

Getting to know your (monitor. Dalpiaz, Ron. art 
5:11 NdvflO p?06-217 *** Video Display / 
Design 

Horror story (erased data tapes)* Warren, Jim, 
art 1:5 Jan76 p31 “* Information Storage 

Is this a valid hot board placement procedure?. 

Col 2:7 Jul?7 pI50 ”* Debugging 
On the Importance of backups (includes a Pascal 
utility to recover files). Helmers, Carl* uj1 
L6 4:4 Apr79 p6+- “* Pascal / Dtility 

Program 

MANMFarTISli I NC 

ARHL Convention J Visit to Hits / Visit to 5WTPC. 
Helmers* Carl, art 1:14 0ct76 pLQ?-109 
*** Shows / Altair / 5WTPC 
Are they real? (a visit to Sphere, SliTPC and 
Hits). Green, Wayne, col 1:2 Qct75 pGl+ 

*** Altair / Sphere / SWTPC 
Caught fay surprise (lack of “big" firms in 
personal computing). Helmers* Carl, col 1:16 
Dec76 p6-9t *** Marketing / Retailing 

Directory of hard-disk manufacturers, col 5:8 
AugBO pi46 *** Hard Disk Drive 

Japanese computer invasion. Miastkowskl* 5tan. 
art 6:8 Augfll p2DD-226 *** Foreign 
Competition f Marketing 

Look at Shugart's new fixed disk drive. Morgan* 
Chris, art 3;6 JunTB pl74-l?6 *** Hard 
Disk Drive 

Make your own printed circuits. Hogenson* James, 
art 1:11 Jul76 p58-6J Hardware 

Construction / Electronic Circuits 
Microprocessor for the revolution: the 6809, part 
3: final thoughts. Ritter/Boney. art 4:3 
Mar79 p46-52 *** Microprocessor / Design 7 

6309 

Trend toward hassle free products. Helmers, 

Earl, col 1:11 JuT?6 p4+ *** Marketing 
View from the silicon valley (new companies). 

Warren* Jim. art 1:6 Feb76 p74-75 *** 

n Source. Boudinot, R*D. art 1;9 May76 
pl3-23 *** Consumer Information ( Retailing 

MARKETING 

Caught by surprise (lack of "b>g“ firms in 
personal computing). Helmers, Carl* col 1:16 
Dec76 p6-9+ *** Manufacturing / Retailing 

Japanese computer invasion. Miastkowski* Stan, 
art 6:8 Aug81 p200-Z20 *** Foreign 

Competition / Manufacturing 
HITS computer caravan, art 1:5 Jan76 p73 *** 

Altair 

Reviewing the microcomputer revolution, Faber. 

Ed, col 6:11 Nov3L pl34-13& +** RetailEng 
Sphere rolls into town* art 1:5 Jan76 pSO 
*** Sphere 

Surveying the field [BfT£ reader survey). 

Helmers* Carl, Col 2:5 Hay77 p6-&+ *** 
Publishing / BYTE Survey 
Trend toward hassle free products. Helmers* 

Earl, col 1:11 Jul76 p4+ ++* 

Manufacturing 

MATHEMATICS 

APL Interpreter for microconputers, part 3: 
mathematical processing*- Wimble, Mike, art 
2:LQ Qct77 p64-60+ *** ARL / Interpreter 
Adding new transcendental* to limited BASICS. 
Sempronio, Vince, col 2:9 Sep?7 p61+ *** 
Tiny BASIC 

Addition and subtraction: the 1802 versus the 
Z80. Herrin* Stephen, col 6:3 Kar81 
P224-228 *** Binary / 16D2 / Z-80 
Algebraic identities are not numerical 

identities. Forsythe, Alan- col 5:2 Feb0U 
pl?4 *** Statistics 

Analysis of polynomial functions with the TI-S9 
calculator, part 2. Chance, Pierre, art 5:I 
Jan80 pL30-136 *** Calculator 

Approximation makes a magnitude of difference. 
Lcedom, Bob. col 4:6 Jun79 plS8-189 *“ 
Fourter Transforms 

BASIC factorials. Miller, Alan* col Ll 4:6 
Jun79 p2Q6 “* BASIC 
Beginner's guide to spectral analysis, part 1: 
tiny timesharing music* Zimmermann, Mark* art 
U 6:2 FebSl p68-90 Music / Fourier 

Transforms /PET 

Comments on floating point representation* 

Baker* R.A. col 2:9 $e P 77 pl85 “• 

Computer Instruction 

Couple* numher subroutines. Harlow, William, 
col Ll 5:11 NovBQ pll6-IlB *“ Utility 
Program / BASIC 

Computer generated maps, part 1. Johnston* 
William, art Ll 4;5 May79 pi(M2+ *** 
Graphics / Social Science / Three-Dimensional 
Graphics 

Computer generated maps, part 2. Johnston, 
William, art Ll 4:6 Jun79 plQ0-l?3 +** 
Graphics / Three-Olmensional Graphics /Social 
Science 

Curve fitting with your computer. Ruckdeschel* 
Fred* art Ll 4:10 Qct79 pI50-16D *** 
Statistics 

Dynamic simulation In BA5IC. Haung* S.J. col 
Ll 6;LO OttSL p394-399 Simulation / 

BASIC 

Extended multiplication with the Tl-58. 

Kanwaring* Michael- col L2 4:11 Nov?9 
P244-245 *** Calculator 


MATHEMATICS (CONTINUED) 

Fast Fourier transforms on your home computer*, 
Stanley/Peterson, art Ll 3:12 Dec?8 pl4-£& 

*** Fourier Transforms 
Floating point arithmetic*. Hashizume, Burt, 
art 2:11 Nov77 p76-78+ *** Computer 
Instruction / FORTRAN 

Formatting dollars and cents. Palenik* Les. col 
Ll 3:10 Oct/8 p68 *** Utility Program / 
PET 

Frequency analysis of data using a microcomputer. 
Ruckdeshet, F.R. art Ll 4:12 Dec79 p10-35 

*** Fourier Transforms / North Star / 
Frequency Analysis 

Functional approximations. Ruckdeschel* Fred. 

art Ll 3:11 Nov 78 p34-46 *“ 

How far - which way7 (navigation program). 

Pittet, Rene, art Ll 2:7 Jul?7 pll8-U9 
*** SWTPC / Navigation 

Infamous traveling-satesman problerfl: a practical 
approach, Parry/Pfeffer. art Ll 6:7 JulSI 
P252-290 *** Puzzles / Energy 7 S'rfTPC 
Introduction to numbers. Simmons, Rehb- art 
2:7 Jul?7 p82-B7 **" Computer Instruction / 

Binary 

Inverse trig functions. Miller* Alan, col Ll 
4:3 Mar79 p92 *** 

KIM-1 multiplication and division. Couchman, 
James, col L3 5*3 MarBO p212-216 *** KIM 

kaiman mileage predictbr-monitsr. L&bdin, 

Jerry, art 12 6:7 JulQl p230-248 *** 

Energy / Automobile / Calculator 
KhacMyan's algorithm* part 1: a new solution to 
linear programming,.,*. Berresford/et al. art 
5:8 Aug80 pL98-208 *** Algorithm / Linear 

Prograrnning 

LISP based symbolic math systems, Stoutemyer, 
David, art 4:8 Aug79 p!76-192 *** USP 
Mathematical modeling: a BA5IC program to 
simulate real-world systems. Hicks* Randall, 
art Ll 6:6 JunBI p72-S6 *** Similation / 
Compucolor / Science 

MathematicianS view of LISP* Pratt, Vaughan. 

art 4:8 Aug79 pl62-168 *** USP 

Mathematics of ctwnputer art. Scbaiucker* Kurt. 

art 4:7 Jul79 piD5-116 *** Art 

Mathematics of computer graphics. Posdamer/et 
al. art 3:9 5ep78 p22-39 +*" Graphics 
Noniterative digital solution of linear transfer 
functions. Finlay* Bryan, art Ll 4:12 
Dec79 p!44-L66 *** Hewlett-Packard / 
Simulation 

Novice's eye on computer arithmetic. Leader* 
Wayne* art 3:1 Jan78 pI50-159 *** 

Coimuter Instruction / Binary 
Numerical analysis for the TRS-SO pocket 
Con^uter* Salem* Mike, col LL 6:1 JanBl 
pi82^184 *+* Fourier Transforms / Hand-held 

COi^uter / TRS-SO Pocket Computer 
Overview of long division. Gass, Geoffrey, art 
4:8 Aug79 p220-£24 tk * Computer Instruction 
PERT organization: a technique for evaluating 
schedules* Maurer, V- Douglas- art 6:10 
0Ct8L f4Q7-4]l2 +** Data Structures 

Permutation bib1iography- Kellerman* Eduardo. 

col 4:8 Agg79 p 126-12 7 *“ Bibliography 
Prime numbers on toe HP-J9C* Aslan* Wilfred, 
col L2 5:10 OctflO p54-5B *** Calculator 
Puzzling rotation. Barbier, Ken- col Ll 4:6 

Hay?9 p2Ib *** Puzzles 

Response to "Unlimited Precision Division"* 
Zimmerman* Mark, col 4:5 May79 p21D *** 
Sets: tutoring In BASIC. Schreifaer, Lfoda* col 
Ll 5:3 Mar80 p244.£45 *** Computer 

Assisted Instruction / Children / Altair 
Simple math lessons (math test), Lloyd, Robert. 
COl Ll 2:U Nov77 p60 *** Tiny BASIC / 
Elementary Education 

Simplifying the curve-plotting calculation by 
geometric means* Nhwrocki, A, David, col 5:5 
MayBQ p!52 *»■ Plotting 

Simulation of motion* part 2: an automobile 
suspension. Smith* Stephen* art Ll 2:12 
Dec77 pU2-116 Simulation / Automobile / 

Science 

Sources of numerical error. Busk irk, Daniel. 
art 4:4 Apr?9 p46-49 *** Computer 
Instruction 

Symbol 1c math using BASIE. Stouteinyer, David. 

art Ll 5:10 DctSO p232-24& rw* SASIC 
Tl has faster solutions (speed in solving 

simultaneous equations). Larson* Marvin* col 
4:8 Aug79 pl28 *** Calculator 
Those calculating Romans (Roman numeral 
calculator). Dishman. Laurence, col Ll 3:6 
Jun78 p109-11I **+ Conversions / North Star 
Three types of pseudorandom sequences*. Hcness* 
C, Brian, art Ll 4;6 Jun79 p234-246 *** 

Random Numbers 

Walsh functions: a digital Fourier series. 

Jacoby* Benjamin, art 2:9 Sep77 pi90-198 
+*+ Fourier Transforms 

6300 

B bit Fractional multiplication. Chayut, Ira. 
tol L3 1:13 5ep76 p!24 *** Pro-grarairlng 
Instruction / &8QQ 

Decisions, detisions (,+ or - signs for numbers). 
Gass, Geoffrey, col L3 5:5 MayBO pI9D *** 
6800 / Programming Instruction 
Easy way to calculate sines and cos tries- 
Grappel. Robert, art L3 4:4 Apr79 pL?0-171 
*** Programming Instruction / 6800 
Fast Fourier for the &&0D. Lord* Richard, art 
L3 4:2 Feb79 plOB-119 *** Fourier 
Transforms f 6800 

How to multiply in a wet climate, part 1: use and 
basis for a design. Bryant/Swasdee. art L3 
3:4 Apr7B p2B-35+ ++* Oesign / 6800 / 
Microprocessor 
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FOR MANUFACTURERS 


MCS-2 


Capacity 

Planning 


Inventory 

Control 


Material 

Requirements 

Pfenning 


6111 of 
Materia) 



Job 


General 


Accounts 


Ac co onta 

Costing 


Ledger 


Receivable 


Payable 


Micro Manufacturing Systems has been develop¬ 
ing and supplying manufacturing software directly to 
manufacturers for several years and is now offering 
its MCS-2 system to dealers and OEM’s. 

MCS-2 is the most comprehensive manufactur¬ 
ing control system designed for the CPM based 
micro computer. MCS-2 consists of nine separate 
modules which can be purchased as a complete sys¬ 
tem or individually as required. 

For more information contact: 

MICRO MANUFACTURING 
SYSTEMS 


MM 

O 16 ' 


1670 Norma Rd. • Columbus, Ohio 43229 

Phone: (614) 885-0738 


J1 Components Express, Inc. 

"Have you x>s$ed your computer safety7' 

1380 E. Edmger, UmtCC Santa Ana. CA 92705(714} 558 3972 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ 

A 


only 

$295.00 


P o M 


iz-na 


ALARM 



RANGE: 

SCOPE: 


With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 

Line of sight to 250 miles. 


Will receive within the frequency band from satelites, primary 
microwave stations and repealer microwave booster 
stations 

CONTENTS: Packaged in 19"x19 M x4 1/2” corrugated carton complete 
with: 

• 24 11 Dish • 300 Ohm to 75 Ohm Adapter 

• Feed-Horn Receiver • 750 Ohm to 300 Ohm Adapter 

• Mounting Bracket * 60 Feel Coax Cable with Connectors 

• Mounting Clamp * 3 Feet Coax Cable with Connectors 

• Instructions 
WARRANTY: 

180 days for ali factory defects and electronic failures for normal 
useage and handling Defective sub assemblies will be replaced 
with new or re-manutactured sub assembly on a 48 hour exchange 
guarantee 

This system Is not a kit and requires no additional devices or equipment other than 
a TV set to place in operation DEALER INQUIRIES I NVtTED. 


FOR ONLY $129.95 Learn Computing 
From The Ground Up 

5 


Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, Tfexi Edi¬ 
tor/Assembler, Mb rd Processor, 
Floppy Bisks and more. 


n Lrwj B kit. *49 <* piua £2 P5I,* 

□ S100 tmi iStfUWiura (IWO required) 


LEVEL G — Add HiIII more 
computing power: this ’ build- 
in# block'' mounts dindly cm 
lhe ifinfUtertnard atui expand* 

I Lie SlflC bus tn six alula. 

O Level C kit plat U! 

p*r 

□ Sjpo hui nmnectort [five 
required) . , *4.(15 each. 


TEXT E DlTOIt*'ASSEMHLER ■— The ■ndhaTi'assrmhler 
IS A HEifiwnn- tool (a program) designed la simplify the test: 
of wrilintf preHrams As your programs become longFC 
ana more complex, the: usaumbler can save you many 
hours of programming time. This software include* an 
miilur program ibat enters the pfOftttfflayou write. makes 
Ghanjjfift iiml lhe programs on caaaelles. The asrem 

bier perform* the Urnra! task of translating symbolic 
axle into llw mmputer-readaWe object code. The edilar/ 
assembler program la available eilher jxi cassrnic or a 
RDM vnrsLm, 

□ EdHpfw n bkt (Casamio version: require* Level 
"B" and Hit [nun.) of RAM. ■— w# suaeral Kficfc "lAWS'” — 
are above).. 159,95 pl,ia $2 Pal." 

□ fdiinr, 1 'Assembler [ROM venkn, supplied an Si DO 

card; require! Levd El and 4k RAM (min.) — we aujjgfisl 
either l>v*l I> or Iflk TAWS’') SSftflB plus 12 Pal’ 

t" FLOPPY DISK _ A remarkable "building block." 
Add our 0" floppy etiak when you need faster operation, 
more convenient program storage, perhaps a business np 
pUcfltJm, Mini aenesa to (he I ileralty thousands of program* 
and program lungLMjfiei BVailabte today You simply plmi 
them Into your ExplorertBS dkk — il acorplE all 

IBM-formatted CPfM programs. 

□ 0" Floppy Disk Drive.' H®.9S plua il2 Phi.' 

□ Floppy CunLtidlcrCtfd .. tmM plua 52 PftL* 

□ Disk Drive Cabinet A Power Supply SBft.36 plus 

sa pm* 

P Drlui.! Cobles [set up for (wo drives !■. . S2S.0G plus 
91.50 Pal.' 

□ CP/M 2.1 Diak Ope ml my System; include* Tex I 
Rfljior/Assembter. dynamic decoder, and other features 
thiil jpve your Explrier/to access 1o thousands of existing 
CP/M-hased pri^ram* 5130.00 postpaid. 

NEED A POWER SUPPLY? Consider our AF-1 El can 
supply all the power you need for a fully expanded Ex- 
piarer/951note disk drives have IheJr <>'w»power supply). 
Nui lhe A P-1 fils neatly inlo I hr attractive Explorer steel 
cabinet (s™ btfow) 

□ AP-l Power Supply kit fflV S' .5 ampul In deluxe slml 

cabinet . 139,95-phis Sz Fsl.’ - 

NEED A TERMINAL? We 
offer you choices: the leasl ex¬ 
pensive pnn is our IteX 
keypad/Duplay kil that dll' 
plays the in For mall cm cm a 
calculator-type screen The 
oihrr choice is our ASCII 
Keyhnard/Otmpulnr Tfcraitu] 
ku Ihin can he used with either 



liere a the low real way 1u learn the Fundainenlals of cum 
puling, lhe aLl-unporlanl basks you'll need more and 
mum as you advanoc in computer skill*. For nisi Sl£B U5 
you ue-l lhe advanocd-desqtn Explorer/fUi mulherborrd. 
with all lhe fiMilyres you need lo learn how lo wrile ami 
use pnijfriim!i. And il can jjtow into a jyslem that Is a 
uiMiiils Fur any personal computer on the market. Look si 
Iheae features Can Ira) Proc easing EJnrl. lhe 
micnopnoccBSOT "hfiart" of lhe Explorer/R5. (fmu Ihn 
million* who wlLI buy and use Lhe fUjKKl/ailHS this year 
nSniiH (.. Four tf-bil plus oncfi-bi r Inpur/oulput ports from 
which you can input and oulpdyour programs, as well as 
uontrof exteriw switches- naayi. luthrs, etc * csshiIId 
in lrrfn<:u ifini lels you store and reload programi ycMj've 
learned lo wrile . . deluxe £. DOrt byte operollnj; 
systsm/monilnr makes il easy Co learn, com pul ini in 
several imporani ways: • Et allows simpler, [aster writ¬ 
ing and entering of programs * ll permits aoress by you 
to all pa da of lhe system su ^iu can check «n th* smins of 
any puim in the pn^pam a 11 allowa tracing euJr ptp> 
gram step hy alep. with provision for displaying all lhe 
oantenls of lhe CPU [registers, flags, etc.) * and il 
does much more! 1 

You uni alt this In lhe sterliiw level (Level A) of lhe 
Explnrer/S5 for only UjS.95 Incredible! To use. jual 
plug in your dVDC power supply and terminal or 
keyboerd/diantBy — if you don'l have them, see our 
abated (ifTera bekjw. 

□ Level A computer kil | Terminal Version! .. 
plus S3 Pi I' 

□ Level A kkl (Hex KcypadftJisplay Version).. *129,95 
phtt»P4l + 

I .KVKI, Ef — This "buiHina Wock" conveds the molher- 
htstni >nl0 e twy-akrt StOQlrua (InduSlry slandaid) com¬ 
puter. Now you can plug in any of the hundred* of $1DP 


4. Pfrfl? in l^yal E hem; tie- 
aopls Microsaf, BASIC at 

1. Prufl. Jn Nolrnnic's IJe* EJrrnr/Assennbter in flUM 

Xnyprjd/fhsplriy !?. Add two Sit© Px-mjciI^ 

2, Add Lewd P m convert En B Adel you own custom rtr- 

SJlYt nr its fproJnt^irv; oiro J 

1 Add 4h HAM ?• t>innoc( tefrofou) 


a CETT mnnilor or a TV set (if you have an RF mnduliiiuri. 

□ Hex Keypad/Display kal V9,95 plus 521'fi L" 

□ ASCII Koyboard:/CompuIci Tormina] kll fealurliw a 
full 1211 thnrw^er wrt. u&l case, full cursor oontrnl. ?& ohm 
video out pul, convert! til? to 
haudoi uulpui. selcc1abli f baud 
rale. HS 232-0 or ma.l/0. 'il v 
or 61 character by 16 line for- f 
mala S149-9S |d,c* S3 Fftl * 


□ Sleet Co.hi.nal fur ASCII Kftyhourdnfcrmaria! 119.® 
plusE.MPil.’ 

H.F Modulator kil (alluws you to use your TV sol os a 



□ 12 ,p Video 

plus 55 PS 3 * 

□ Deluxe Steel Cahinel fur lhe, 
Kx nliirer/'NIh 149.96 plus £3 
p*i * 

□ Fan fur nrhunnt 115.M 
plus 91.50 Pil. 


(lfiMIte. banrtwidthl imas ■ 


ORDER \ SPECIAL-PRICE 
EXPLORER/^ l*AK—THERE’S 
ONE FOR EVERY NEED. 



LEVEL D— When you reach ihe pami in lesreiit^tlhpi re 
quire* more memory we offer two chokes, ertber add 4L 
of a ipemniy diredfy on the monherboard or add IBk to 
Bit of memory hy me*,/** of s ainfile SlDO rani, our famous 
"|AWS." 

Level D kk (CHECK ONE|... □ +kon board. $49.95 

plus $2 PUT; D 16k SHHJ "JAWS"; . $U9.S5 plus £2 

Ph r: □ 02k Sioo' 'JAWS" 11 Hv«B piua S3 PAI*: O 46k 
S100 "JAWS" *249.95 plus 64k 8100 

" [ AWH' ’ . 12969$ plus 12 P& I * 

LEVEL E — An important 'building block/ U artivaleii 
lhe 0k ROM/EPRDM space on the molherboard. Now jiuBt 
plug in one Bk Miirrofloi) BASIC nr your own custom 
programs. 

□ fevnl E kil . 55.95 plus 50 k Pd 1 * 

P&SIC — h'B lhe lonfloage IhaH alkywi ytw lo 

Lafk English to your eompumrl It is available three ways 
D 6k cassette veninn of M icroscifl EASEC, (requires Level 
B and 12k of ftAM minimum; wo suggesl a 16k SlOO 
"JAWS'" — sue above) . 164.95 posipaid 

□ flh ROM version of Microsoft BASEC: [reqtil n» Lewd B 

A Leiral E and 4k RAM; just plug Into j.our ]>vel E sockets 
Wte KUEgcal oilher the 4k Level □ RAM expansion or a 10k 
SUM -TAWS.’} . 999.95 plu* M Pft I* 

□ Disk vntsion of Microsoft BASIC [require* Level B. 
32k nf RAM. Eluppy disk CDnlroUer, fl" floppy dtek drive) 


□ Beginner Pak (Save *26001 — You get LeveJ A (Ter 
nu n;i) Vaniinn | w! Hi Monitor Source Liating (iZ5 value) 
AP 1 5 nmp. power supplv. Intel 6605 Users Manual. .. 

SIBBLBQI SPECIAL 9169.95 plus 54 PAl * 

□ Experimenter Pak (Save 553.40) — You gd Level A 
[Hex Keypad [Display Version} wilh Hex Keypad, 1 
riiiqiLay Intel BDD5 Usbc Manual. Level A Hex Monitor 
Source Listing, and AP-1,5-amp power supply iRng. 
i279.95! SPECIAL HIRW plus Sfl PM * 

□ Special Mkrooft BARIC Pak (Save $103.60) — You set 
Lovr|* A (’ItirniLtul Version}, B. □ (4k HAM), E bk 
Miotoaofi in ROM Inlet6065User Manual. Lovol A Moni- 
lor Soume Listing, and AP-L 5ramp. power supply 

I Eics HJ9 70} SPECIAL 13H-B pha 57 P*l.' 


□ ADD A ROM-VEKSION TEXT EDI¬ 
TOR/ 1 ASSEMBLER (Requires Levels B 
and D or S100 Memory) . . . S99.D5 plus 
S2 m* 


Starter B" Diak%*t«ii^ tpr'IudcS Itevel A U floppy diak 
conlxolLer. une CDC 6" disk-drive, Iwo-drive oahte. two 
8100 oonnedora: jual add your own power s-.ippliwt, 
dbinrii ami hardware □ (Reg. S1065.60'} SPECIAL 
*999 !K phi* 513 Pftl. * O Ek Starter System. SIOU.K 
plus $13 PA I - □ 46k Starter ftystem $1995.95 plus 513 
Pfil ' □ Mk Surer System. 51145.95 plus $13 Pftt." 

□ AiM lo any of abovn ExplortT atoe-1 cabinet. AP-l fiw 
amp power Supply. Lnw-] C with two StOO oonneclors. 
diakdnvettehuirt and ixjweir supply, iwn suh-11 connec¬ 
tors for oanneoting yuor printer and temdsti] (fag 
£22595) SPECIAL 5169.95 plus 513 Pfit ‘ 

□ Cnmptete 64k System. Wired i Tesied . $1659.00 

g ut 538 Psr 

Special! Complete Buameis SuFlware Pak (Save 
£625.«t|— Includes CP/M 2.Z MLcrusuft BASIC. CrfWfil 
U'-dacr. Araounls Rocoivahle. Acoounla Payable. Payroll 
Paokase .. [Rr$t 1132$) SPECIAL 5593.35 postpaid. 


'TYkt n(ttfifjs fnr 1 'poHiwe 6' (rmurara^;for Cbrradron or¬ 
ders, cteithle this mnounl. 


Conlinental Credit Card Buyer* Qutaide Connecticul; 

TO ORDER 

Call Toll Free: 800-243-7428 

To Order From ConnecUciiL m For Technicul 

AsHtetanWi. call ( 203 ) 3 S 4 - 937 S 


fCJip and mai/ entire otf) 

SEND ME THE ITEMS CHECKED ABOVE 

Total Eadmrd [Conn Reaidenta add h)cs task 5_„ 

Paid hy: 

□ Peraonal Check □ Coabter'x Chmtk/Mnnnv Order 

□ VISA □ MASTERCARD (Bank No __( 

Acd. ___Exp, Date_ — — 


Sqpiaiurf 


Address _ 

^ !| y 


Stale 


-^p. 


tekN 

Inna 


ETRONICS Research&Development Ltd. 

333 Litchfield Road, New Milford, CT 06776 


Circle 74 on inquiry card. 
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MATHEMATICS (CONTINUED) 

acao 

Build tints mathematical function unit, part 2; 
software* Guthrie* R* Scott. art L3 1:14 
Qct76 p74-BO *** Programming Instruction / 
Hardware Construction / 3030 
Integer math package for the SOSO* Carbrey, 
Bruce, art L3 C: 5 May81 p204-226 «* 

BOBO / Programing Instruction 
Novel S Bit multiplication. Glaeser, 

Christopher, col L3 2:? Jul77 p!42 *** 

Programing Instruction / 8080 
Number guessing game. Laudeuslager* Keith* col 
L3 2:1? Dec7? p!43 *« Games / 3080 

APPLE II 

Impossible dream: computing e to 116,000 places 
with a personal computer * Womiak, Stephen* 
art LB 6:6 JunBI p39£-4Q7 *** Apple II 

Unlimited precision division* Raskin, Jef. art 
Ll 4:2 Feb79 pi54-156 *** Programming 
Instruction /Apple Il f SASIC 

DESIGN 

Clock less multiplication and division circuits- 
Weed, Mike, art 3:12 Dec78 pL2a-136 *“ 
Microprocessor / Design 

How to multiply in a wet climate, part 1: use and 
basis for a design. Bryant/Swasdee* art L3 
3:4 Apr78 p2B-35+ *** Design / 6800 / 
Microprocessor 

Information hiding in Pascal: packages and 
pointers. Feldman, Michael, art L6 6:11 
NovSl p493-49B *** Pascal / Programming 
Design 

Numerical methods in data analysis* Nguyen, 

Team, art L4 6:5 NayBl p435-446 
FORTRAN / Design 

Some raisings on Boolean algebra*. 

BunCe/Schwartz. art 3:2 Feb?8 p25-29 *** 
Design / 111 Gates 

This circuit multiplies* Mall, Tom. art 2:7 
Ju 177 p36-39 *** Computer Instruction / 
Design 

GAMES 

Life (Game of,life). Englander, Will tarn, col 
Ll 3:12 Dec78 p76-S2 *** Games / Strategy 
/ Life 

Life after death* Hacaluso, Pat. art Ll 6:7 
OulBl p326-333 *++ Games / TRS-BO Model I / 
Life 

Life algorithms (Game of Life)* Nlemiec, Hark* 
art L9 4:1 Jan79 p9G-97 '** Games / Life 

/ Algorithm 

life can be easy (BOBO version of the Game of 
Life). Soderstrom, Randy, art L3 4:4 Apr79 
pl66-163 *** Games / Strategy / Life 
Life with your computer (Same of Life). 

Hllliun/et al. art 3;12 Dec?S p4S-S0 *** 
Games / Strategy / Life 

Number guessing game, Laudenslager, Keith, col 
L3 2:12 0ec77 pldS *** Games / BOBO 
One-dimensional life (Game of Life). Hillen, 
Jonathan* art 3:12 Dec?8 p68-74 +** Games 

/ Strategy / Life 

Solving soma cubes and polywino puZJtles using a 
microcomputer. Macdonald, Douglas, art L3 
4:11 Nov79 p26-52 *** Puzzles / Games / PET 
Some facts of life (Game of Life). Buckingham, 
David, art 3:12 Dec?8 p54-66 *** Games / 
Strategy / Life 

Spacewar in Tiny BASIC: navigating through 
Integer BASIC. Beard, David, art Ll 4:5 
Kay79 pUO-115 *“ Tiny EA5IC / Games / 
Programing Instruction 

HARDWARE CONSTRUCTION 

Build this mathematical function unit, part 1: 
hardware, Guthrie, R. 'Scott, art 1:13 Sep76 
p26-33 *** Hardware Construction 
Build this mathematical function unit, part 2: 
software. Guthrie, R* Scott* art L3 1:14 
0ct?6 p74-BO “* Programnlng Instruction / 
Hardware Construction / 3DBO 
How to multiply In a wet climate* part 2: design 
details. Bryant/Swasdee. art L3 3:5 May7B 
pi04- 114 *** Hardware Construction / 5WTPC / 

Microprocessor 

HARDWARE REVIEW 

Number crunching processor (NSC MM57I09). 

Nelson, Peter, art L3 J;B Aug78 p54-74 

*** Microprocessor / Hardware Review 

programming instruction 

Analysis of polynomial functions with the TI-59 
calculator, part 1* Chance* Pierre* art L? 
4:12 Dec?3 pl20-I33 *** Calculator / 
Programming Instruction 

Build this mathematical function unit, part 2* 
software, Guthrie, R* Scott, art L3 1:14 
Qct76 p74-80 *+* Prdgramning Instruction / 

Hardware Construction / 80B0 
Computing the detenu mant of a matrix.* Flynn, 
Brian, col Ll 6:3 MarBl pl52-154 *** 
Programming Instruction / TR5-8Q Model I 
Decisions, decisions (+ or - signs for numbers]. 
Gass, Geoffrey. COl L3 6;5 MaySO pi90 
6800 / Programming Instruction 
Easy way to calculate sines and cosines- 
Grappel, Robert- art L3 4:4 Apr7& pi70-171 
*** Programing Instruction / 58Q0 
Elements of statistical computation, Forsythe, 
Alan, art Ll 4:1 Jan79 pl82-184 *** 

Statistics / Programming Instruction / BASIC 


MATHEMATICS (CONTINUED) 

fast, ancient methud for multiplication. Nyberg, 
Jostein. col L3 6:10 DctBl p376-377 **+ 

6502 / Programming Instruction 
Integer math package for the BOBO. Carbrey, 

Bruce* art L3 6 : 5 MayBl p2D4-2Z6 **- 
8G8Q / Programming Instruction 
Hath In the real world. Boney, Joel, art L9 
3:9 Sep 73 p 114-119 *** Programing 
Instruction / Microprocessor 
Novel 8 bit multiplication* Glaeser, 

Christopher, col L3 2:7 Jul77 pL42 *** 
Programing Instruction f 8080 
Power of the HP-67 programmable calculator, part 
2. Arp, Robert, art L2 4:4 Apr?9 pL76-lBB 
*** Calculator / Rrograjiming Instruction / 
Processing algebraic espressions part 2* Maurer, 
W- Douglas* art 1:7 Mar?6 p62-67 *** 
Compiler / Programming Instruction 
Processing algebraic expressions* Maurer, V. 
Douglas, art 1:6 Feh76 p26-30 *** 
Progra/iming Instruction 
Recurrence in numerical analysis. Davidson, 

James, art Ll 6:4 AprBL p20-30 
Programming Instruction 
Recursion and side effects tn Pascal. 

Morris/Perchik. art L6 6:5 MayBl p316-324 
*** Programming Instruction / Pascal 
Single algorithms for calculating elementary 
functions* Rheinstein, John, art LI ?;B 
Aug77 pl42-145 *** Programming Instruction / 

Algorithm 

Spacewar In Tiny BASIC: navigating through 
Integer BASIC* Beard, David, art Ll 4:5 
May?9 pllO-HS *** Tiny BASIC / Games / 
Progranning Instruction 
Symbolic differentiation a la LISP, Nlcol* 
Ronald, art L9 6:9 5ep81 p2L6-234 *** 

LISP / Programming Instruction / TR5-8a Model I 
Trigonometry in two easy black boxes. Ball, 

John* art Ll 4:5 May?9 plB4-l94 *« 
Programming Instruction 

Unlimited precision division. Raskin. Jef- art 
LI 4:2 Feb79 p154-156 *+* Programnlng 

Instruction / Apple U / BASIC 
WRlftLONG: a Pascal simulation of long-integer 
Output* Hunt. Daniel* Col L6 6:11 NOvBl 
p414-4L5 *** Pascal / Programming Instruction 
What's In a floating point package?* Linker* 
Sheldon* art 2:5 Hay77 p62-66 *+* 

Computer Instruction / Programming Instruction 

SOFTWARE REVIEW 

rauSlMP/muMATH-JD symbolic math system* Williams., 
Gregg, sr 5:11 NovBO p324-33B *** 

Software Review / Utility Program / Education 

TR5-80 MODEL I 

Computing the determinant of a matrix. Flynn, 
Brian.’ col LL 6:3 MarBl plS2-154 +** 
Programming Instruction / TRS-90 Model t 
General Interpolating graphics package for the 
TRS-80** Cohen/Crewe, art ll 5:11 novSO 
P296-310 *+* Graphics / TR5-8Q Model I 7 
Plotting 

Khachiyan's algorithm, part 2: problems with the 
algorithm. Berresford/et al* art Lt 5:9 
Sep80 p242-255 *** Linear Programming / 
Algorithm / TRS-80 Model I 
Life after death. Macaluso, Pat. art Ll 6:7 
JulBl p326-333 *** Games / TRS-80 Model I / 
Life 

Multiple regression for the TRS-80. Hadron, 
Thomas, art Ll 6:ID OctSI p43Q-447 *** 
TRS-BO Model t 

Symbolic differentiation a la LISP- Nicul* 
Ronald, art L9 6;9 Sep8L P216-234 ■** 

LISP / Prograiming Instruction / TES-8G Model I 

MEMORY 

8060 free memory Search* Hand, William, col L3 
4:6 Jun79 p207-2D8 *** 0080 / Progranmlng 
Instruction 

Add nonvolatile memory to your computer* 

Ciarcia, Steve* col 4:12 Dec?9 p36-53 “* 

Hardware Construction / EARflM 
Address space saturation problem (8 bit 

limitations). Helmers. Carl, col 1:15 Nov76 
pL6+ *** Microprocessor 
Almost optimum 280 memory test program* Ranpil* 
Ira. col L3 6:9 SepBI p4 32.-4 34 *** Test 

/ Z-SO 

■C05MAC doodler. Duntemann, Jeff, art L2 5:5 
May80 p214-Z24 *** Graphics / COSMAC / 

Hardware Construction 

Coincident current ferrite core memories. Jones, 
James, art 1:11 Jul?6 pG-L6 ** w CoiMputer 
Instruction / Hardware Construct ion 
Comments on paging schemes* Gentry* James, col 
2;12 Dec77 pl43 *** Microprocessor 
Don't waste memory space (one way to squeeze fat 
out of text strings)* Baker, Robert* art 
1:16 Dec76 pBa-SD *“ Information Storage / 
Programming Instruction { ASCII 
Dynamic memory: miking an intelligent decision* 
MaUkoff, Larry* art 6:2 Feb8t pl42-150 
*** RAM 

Efficient storage of morse character codes- 
Krakauer, Lawrence- art. L3 1:14 Oct76 
p36-3B *** Ham Radio / Programring 
Instruction 

Give your micro a megabyte (virtual memory 

techniguEs). Grappel, Robert, art 2:7 Jul77 
p7B-8l *** Information Storage / Conputer 
Instruction / Virtual Memory 
How to build a memory with one layer printed 
circuits (static RAM). Lancaster, Don. art 
1:8 Apr76 p2B-32 *** Hardware Construction 


MEMORY (CONTINUED) 

How to save BYTES (a proposed character set). 

Me Intire, Thomas, art 1:6 Feb76 p46-47 *** 
ASCII 

Ins and outs of volatile memories. Lancaster, 

Don. art 1:3 Nov75 p!2-17 *** RAM/ 
Computer Instruction 

Magnetic recording technology. Helmers, Carl* 

Col 1:7 Har76 p6-B+ *** Informatidn 

Storage / Tape Cassette 
Measuring program site* Dobrowolskt, Stefan. 

col 3:2 Feb7S pL67 +** BASIC 

Menwry mapped 10* Ciarcia, Steve* col L3 2:11 
Nov77 plO-16 **+ Hardware Construction / 

0-080 / Input/Dutput 

Memory pattern sensitivity test* tInzer, Don. 

art L3 3:10 0ct7B pl2-L6 *** Test / 6B00 
Memory test program. Caperello, Frank, col L3 
4iB Agg79 p215-2L7 *** Test / BDBO / IMSAI 
Memory: the growth of a resource* Helmers, Carl. 

col 3:6 Jun7B p6+ *** Predictions 

New wonders of the computer age* Helmers, Carl. 

col 3:12 Dec78 p&* *** Microprocessor 

Note on advances in technology (amorphous 
semiconductors). Robinson, Paul* col 3:1 
Jan7B pi65 *** Design 
Penny pinching address state analyzer. Ciarcia, 
Steve* col 3:2 Feb7fl p6-12 *** Test 

Equipment / Hardware Construction 
Plugging tne KIM-2 gap. Notley, M. Garth, col 
3:9 Sep78 pl23 *** Hardware Modification / 
KIM 

RAHCRAM memory module for the Atari. Pelczarskl, 
Mark, hr 6:6 JunBl p24-26 *“ Hardware 
Review / Atari 

5niart memory, part I* Smith* Randy, art 4:4 
Apr79 p54-62 *** Design / Information Storage 

Smart memory, part 2. Smith, Randy, art 4:5 
May79 pl5D-16D *** Design 
Taking advantage of memory address space. 

Loscher, James, art 1:5 Jan?6 p60-63 *** 
Progranmlng Instruction / 0008 
Testing memory in BASIC* Adams, Russell* art 
Ll 3:10 Oct78 p5B-60 *** Test / BASIC 
Virtual mennory and V5AM for micros. Dahmke, 

Mark* COl 2:11 Nov 77 p2Z4 «* AFL / 
Information Storage / Virtual Memory 
Virtual memory for an object-oriented language* 
Kaehler, Ted. art 6:8 AugBl p378-387 *** 
Smalltalk / Virtual Memo-ry 
Who's afraid of dynamic memories!. Heuck* Lane, 
art 3:7 Jul?8 p42-46* *** Design / 

Computer Instruction / RAM 
KICRQACE 

MIcroAce computer. Sear Is. Delmar* hr L3 6:4 
AprSl p46-62 *** Hardware Review 
MICROCOMPUTER SYSTEM 

Appliance computer* circa 1977. helmers, Carl* 
cal 2:1 Jan7? p4+ «* Predictions 

Coitmodore 1 s new PET computer, col 2:10 Dct77 
p50 *** PET 

6u$ton1zat1on--the expression of individuality. 

HfilmerS, Carl* COl 1:8 Apr76 p4* *** 

IBM's personal computer, Morgan. Chris, col 
6:7 JulBl p6-10 m 

Systems of note (Roger Ami donSpider and 
Altair). Helmers, Carl, col 1:U Aug76 
P8S-B9 *** Altair 

Jterox Alto computer, wadi ok* Thomas, art 6:9 
SepSl p58-68 *** Networks / Xerox Alto / 

Ethernet 

6800 

Astral 2000. hr 1:15 Nuv76 pl32-l34 *** 
Hardware Review / 5800 

Build a 6BOO system with this kit* Kay, Gary, 
art 1:4 Dee75 o?2-76 *** Hardware 

Construction / SHTPC / 6880 
Building an M6SQ0 nlcrocoe^iuter*. Abbott, Bob. 
art 1:10 Jun76 p40-46 *** 68D0 / Hardware 
Construction / MIKBUG 
Systems uf note (M6800 from Celdat Design 
Associates), hr 1:10 Jun76 plO6-l08 **“ 
Hardware Review / 6800 

8080 

Digital Group B080A (Try this computer on for 
size). Ciarcia, Steve, art 2:3 Har77 
pi14-121+ *+* Hardware Construction / 

Hardware Review / 8080 

MSC B888+ microcomputer as a personal system. 
Barbler, Ken. hr 1:13 5ep76 p44-49 *** 

Hardware Review / 8080 

apple ll 

Apple ll (system description). Woznlak, Stephen, 
art 2:5 Hay?7 p34-43 *« Apple II / 

Hardware Review 

Apple III* Morgan* Chris* hr L3 5:7 Jul80 
p50-54 Hardware Review / Apple III 

Apple to Byte: one user's review of the Apple II* 
Helmers, Carl, hr 3:3 Mar?8 piH-46 *** 
Hardware Review / Apple II 
Era of off-the-shelf personal computers has 
arrived* Helmers* Carl* col L6 5:1 JanSQ 
P&-LO+ History f Apple II / Pascal 

control 

Build a Z8-based control computer with BASIC, 
part L. Ciarcia, Steve, col 6:7 JulBl 
p38-47 •** Control / Hardware Construction / 

28 

Build d ZB-based control conputer with BASK, 
part 2, Ciarcia* Steve* col Ll 6:3 AugBl 
p50-72 *** Control / Hardware Construction / 

za 

DESIGN 

Building a computer from scratch. Jones, Hilary, 
art 2:11 Nov77 p80-92 '+* Hardware 

Construction / Design 7 Computer Instruction 
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Circte 165 on inquiry card. 


Circle 276 on inquiry card. 


NEW from Hewlett-Packard 
HP 125 Computer System 



Model 10 

System features: 

• Z80 • 64K • CPM • 2 Serial Ports 
_•J_HP_-LB_Port. C3 S 

HP-85 Computer List *3250 Now *2695 

HP-82905A Printer List * 945 Now 795 

HP-41CV List* 325 Now 292 

— Most HP Peripherals & Supplies in stock — 


(1 


FARNSWORTH 
COMPUTER CENTER 

1891 N. Farnsworth Ave. (* th.e-wToii-.y) 
Aurora, II. 60505 Ph. (312) 851-3888 

Weak day; 10 3: Sob 10 5 


DEC LSI-11 

Components 

Dependable service 
at discount prices 

Domestic 
and Export 



mini 

Computer Suppliers, Inc. 

25 Chatham Rd., Summit, N.J. 07901 
Since 1973 

(201)277-6150 Telex 13-6476 

/PiM ini rnmnnlnr R .linn! i *1V t Inf 




NEW PRODUCTS! 

NOW AVAILABLE FROM AUTOMATED EQUIPMENT 


TELEVIDEO SYSTEM I 

The Televideo System I is a CP/IVK based single- 
user computer system Siate-of-the-arl design arid 
single board construction accounts for Televideo's 
reliability and exceptional price performance. 
Cobal. Basic, PL/1 and Fortran are |usl a lew of 1 he 
high level languages available As your needs grow 
so can your Televideo computer system The 
System I can be a satellite computer of a larger 
network of user stations using the mu Ml-processor 
multitasking System IE or System III System I 
includes TS-81 computer. Televideo 91G terminal 
(9SQ terminal available ai additional cosl) and 
CP/M® 2.2 Nation wide on-site service ts available 
through General Electric service company 

System I specifications: ZB0A. 64K Ram, 4K diag¬ 
nostic Eprom, two 5" 360K drives, serial and parallel 
port 



CP/M® is a licensed product supplied by Digital 
Research, inc. 

See Televideo System Ad 



NORTHSTAR ADVANTAGE 
COMPUTER 

The Nor l hs tar Advantage Computer is an integrated 
package including full graphics capability. Line 
charts, bar graphs, pie charts and 3 dimensional 
displays are all possible as part ol Northalars 
optional graphics/DOS operati ng system or CP/M* 
graphics package. All Northstar applications soil- 
ware is available for the Advantage Computer. Slots 
for 6 additional expansion cards are included 
Specifications: ZflOA CPU. 64K Ram, Green screen 
12" monitor, 240 x 640 pixel graphics resolution, 
sculptured typewriter like keyboard, two 5" 36OK 
drives. 

V.I.P.’s call A.E.I. 


ZENITH 

Zenith Data Systems with world famous quality and 
reliability are now available Irom A.E.I The Z89 and 
Z90 are standalone micro computers with a one 
piece design lhal simplifies installation and opera¬ 
tion. With the board line of Peach Tree accounting 
software and Micro Pro word processing software 
the Zenith computers arelhe ideal small business 
systems Heethkft/Zenith educational courses are 
available making the Zenith computer an excellent 
choice for the first time buyer 
Zenith specifications; 

Z89—46K ram standard. Z80 cpu, 2 serial ports, built 
in 12" terminal, one5 H 1QOK drive, expandable. 

Z9Q— 64K ram standard Z6G cpu, 2 serial ports, 
built m 12" terminal, one5" 2GGK drive.expandable 



Because A.E.I. tests before shipping, has expertise on all items offered, and is price competitive. 

(714) 963-1414 
(800) 854-7635 


AUTOMATED EQUIPMENT, INC. 

18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 
* See these pro due fs and a full line of peripheral equipment in our showroom. 


Circle 40 on inquiry card. 
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MICROCOMPUTER SYSTEM {CONTINUED) 

Designing the 1 ogit: of the system - processor 
board description, part 2* Halmars, Carl, col 
■5ilO Qct79 p6-14 *** Design / 6809 / 

Homebrew 

Dirt-cheap bootstrap: more notes twi bringing up a 
microcomputer, Hoodhull, Albert, art L3 5:3 
Mar90 pi42-152 *** Computer Instruct ton / 

design 

Photo essay: physical hardware of a new computer 
backplane. Maimers* Carl, art 4:7 Ju179 
pl94-l97 Hardware Construction / Design 
Rationale of yet another homebrew system. 

Maimers* Carl, col 4:9 $ep79 p&-9+ *** 
Design / 6809 / Homebrew 
Z-80 in parallel (parallel processing!. Loewer. 
3ob. art 3:7 Jul7B pW-63+ **‘ Z-80 / 
Design 

HARDWARE CONSTRUCTION 

AKSAT-GDLEH-80 (S-LOO bus microcomputer project). 
Kisser* Joe* art 4:9 5ep?9 plB2-l95 *** 
S-100 Bus / Hardware Construction 
Assent ling a 5phere. Anderson* Bruce, art 1:11 
Ju176 pL 8-20 “* Hardware Construction / 
Sphere / Kit Building 

Build a GflOO system with this kit, Kay, Gary, 
art 1:4 Dec75 p 72-76 *+* Hardware 

Construction! / SWTPC / 6$QQ 
Build a ZB-based control computer with BASIC, 
part 1. Cfarcla* Steve, col 6:7 JulSl 
p 38-4 7 *** Control / Hardware Construction / 

za 

Build a ZB-based control coiKSuter with BASIC, 
part 2, Clare la, Steve, cel U 6:8 AugSl 
P&D-72 *** Control / Hardware Construction / 

za 

Building a coirputer from scratch, Jones, Hilary, 
art 2:11 Nov 77 pBO-92 *** Hardware 
Construction / Design / Computer Instruction 
Building an M6SQ0 microcomputer*. Abbott, Bob. 
art 1:10 Jun?6 p40-46 *** 6880 / Hardware 
Construction / MIkBUG 

Digital Group flOaCiA (Try this computer on for 
size). Clare la, Steve, art 2:3 Mar77 
pI14-lEl+ *** Hardware Construction / 

Hardware Review / 8090 

Notes on bringing up a microcomputer. Libes, 

Sol. art 3:1 Jan?8 p162-164 *** Hardware 
Construction 

Personal computer on a student's budget. 

Johnston, J.C. art 5:7 Jul80 piaa-146 *** 
Hardware Construction / kit Building 
Photo essay: physical hardware of a new computer 
backplane. HaTmers, Carl, art 4;7 Ju179 
p194-197 *** Hardware Construction / Design 
RGS Q08A microconputer kit. Hogenson. James, hr 
1:1 5ep75 plG-19 *** Hardwire Review / 

Hardware Construction / BOOS 

HARDWARE REVIEW 

Apple II (system description). Wotniak, Stephen, 
art 2:5 May77 p34-43 *** Apple II / 
Hardware Review 

Apple 111- Morgan, Chris, hr L3 5:7 JulSO 
p50-54 *** Hardware Review / Apple III 
Apple to Byte: one user’s review of the Apple 11, 
Helpers, Carl, hr 3:3 Kar?S pl0-46 *** 
Hardware Review / Apple II 
Astral 2DDO. hr 1:15 Nov76 pl32-134 *** 
Hardware Review / 680Q 

Big board: a ISO system in kit form. Thompson, 
David, hr Ll 6:9 SepBl p52-56 *** 

Hardware Review / Kit Building / 2-80 
Building the Heath H8 computer. Poduska. Raul, 
art LI 4;J Mar79 pLZ-13+ *+* Heath /Kit 
Building / Hardware Review 
Canqjucolor B051 (Color graphics on the Compucolor 
8051). Dwyer/CrItchfield. art 3:5 May7B 
p3£-39 *** Hardware Review / Conpucoior / 

Color Graphics 

Date with klM. Simpson, Richard, art 1:9 
Hay?6 pB-12 *** klH / Hardware Review 

Digital Group B03QA (Try this computer on for 
size). Clare la, Steve, art 2:3 Mar77 
pl!4-121+ *** Hardware Construction / 

Hardware Review / 8060 

Hewlett-Packard's new personal computer: the 
HP-B5*. Morgan, Christopher, hr L6 5:3 
MarflO pfiO-66 •** Hardware Review / HP-85 
IBM personal computer: first impressions. 

Lemmons, Phil, hr 6:10 Octal pZ6-34 *** 

Hardware Review / IBM Personal Computer 
HSC 8080* nlcnocon^uter as a personal system. 
Barbler, ken. hr 1:13 Sep76 p44-49 *** 

Hardware Review / 8080 

New Altair 680. Yice, James, art 1:6 Feh76 
p42-45 *** Altaic / Hardware Review 

New mini-microcomputer system; the Digital 
Equipment Corporation LSI-11. Baker, Robert, 
art 1:5 Jan76 pI2-24 *** LSl-U / Hardware 

Review / 

Noval 760 (System Rescript ion: The Hoval 760), 
Hautk/flesh, hr 2:9 Sep77 p102-LOG *** 
Hardware Review 

PET 20D1 (User's report: the PET 2001). Fylstra, 
Dan, hr 3:3 Mar78 pi 14-12? *** Hardware 
Review / PET 

RGS 008A microcomputer kit. Hagenvon, James, hr 
1:1 5ep?5 pl6-19 *** Hardware Review / 

Hardware Construction / 8008 
Radio Shack TRS-80: an Owner’s report, Fylstra, 
than, hr 3;4 Apr78 p49-60 *** Hardware 
Review / TRS-8Q Model I 
5CIL-20 (User’s report: the SOL-20). Barbour, 
Dermis, hr 3:4 Apr?8 pi£6-D0 *** 

Hardware Review / SOL 


MICROCOMPUTER SYSTEM [CONTINUED) 

Systems of note (M6800 From Celdat Design 
Associates), hr 1:10 Jun76 plOfi-108 *** 
Hardware Review / 6800 

TOL system monitor board: a writer's view. Rehm, 
Bradford, hr 3:4 Apr78 piO-16 *** 

Hardware Review 

User's reaction to the SOL-10 cor^uter. Bgmpous, 
Robert, hr 3:1 Jan78 p86-93 *** Hardware 

Review / SOL 

User's report on the Intercept Jr* Lahore. 

Henry, art 2:12 Dec77 pl3b-190 *** 

Hardware Review 

TRS-eO MODEL I 

Radio Shack TR5-BQ: an owner’s report. Fylstra, 
Dan, hr 3:4 Apr7& p49-6Q *** Hardware 
Review / TRS-60 Model I 
MICROPROCESSOR 

Address space saturation problem (8 bit 
limitations). He Timers* Carl, col 1:15 Nov76 
pl6+ *** Memory 

College mtcrocomputer facility, Foster/Southern, 
art 3:4 Apr73 p90-96 *** Computer 

Instruction / Higher Education 
Comments on paging schemes. Gentry* James, col 
2:12 Dec 77 pl43 *« Memory 
Don^are new processors carefully. Ken*), David. 

col 4:5 May79 p213-716 6809 / 6516 

Coiqjilation and Pascal on the new 
microprocessors, fnrsyth/Haward. art L3 3:8 
Aug78 pSO-61 *** Compiler / Pascal 
Microprocessor course. Fohl, Mark, art 2:8 
Aug77 p26-28+ *** Computer Instruction / 

Education / Higher Education 
More on using the B*3DQ (Signetics SX3W 
microprocessor), Twichell, Jon. col 2:6 
Jpn77 p74* *** 

My experiences with the 2650 (Signetits 2650 
microprocessor), Moran* Brian* art 2:11 
NoV77 p66-67 *** Children / 2650 

Need for relocating loaders* Plelmeier, K.P. 

col 3:6 Jun7S p!30-112 *** Standards 
New wonders of the colter age* Helpers, carl, 
col 3; 12 Dec 78 pfi* Memory 

Proposed microprocessor software standard* 

Formanlak/Leitch, col 2:7 Jul77 p34+ *** 
Standards / Z-8Q 

State of the art ( as seen In Nov75). Helmers, 
Carl, art 1:3 Nov75 p6-7+ *** RAM / ROM / 
HenciwMrk Testing 

Systems approach to a personal microprocessor. 
Suding, Robert* art 1:10 Ain76 p32-34 *** 

Consumer Information 

We Interrupt this program,,-. Small* Gary* col 
6:6 JdnSl p162-165 *** Computer Instruction 
What Is an interrupt?. Atkins, R- Travis, art 
4:3 Mar79 p23Q-Z36 *** Computer Instruction 
/ Input/Output 

sHiere am I?; a proposal for a new microprocessor 
instruction- Reddi* 5,S. col 6:11 NovSL 
p413 

6800 

How to multiply in a wet climate, part 1: use and 
basis for a design- Bryant/Swasdee. art L3 
3:4 Apr78 p28-35+ *** Mathematics / Design 
/ 6800 

Preview of the Motorola 68800. Halsema, A.j. 
art 4:8 Aug79 pl?0-174 *“ 68000 / 

Hardware Review 

Son of Motorola (or, the S20 CPD chip), Fylstra, 
Daniel* art L3 1:3 Kov75 P&6-62 *** 6800 

/ Programming Instruction / 6501 

8080 

Nfiich microprocessor for you?. Chamberlin, Hal* 
art 1:1 5ep75 plO-14 *** 8080 / 800B / 

IMP-16 

DESIGN 

Clockless multiplication and division circuits. 
Heed, Mike, art 3:12 Dec73 pl2S-136 +** 
Mathematics / Design 

How to multiply in a wet climate, pari 1: use and 
basis for a design. Bryant/5wasde*. art L3 
3:4 Apr70 p28-35+ *** Mathematics / Design 

/ mo 

Microprocessor for the revolution: the 6809. part 
1: design philosophy, Ritter/Bemey. art L3 
4:1 Jan79 pi4-42 *+* Design / 6009 

Microprocessor for the revolution: the 6809. part 
2: instruction set.,* Ritter/Boooy. art 4:2 
Feb79 p32-42 “■ Design / 6B09 

Microprocessor for the revolution: the 6809. part 
3; final thoughts* Bitter/Bcney, art 4:3 
Mar/9 p46-52 *** Design / 6809 / 

Manufacturing 

Should the DO loop become an assembly-language 
Construct?* Nil Hams. Glenn* art 6:10 Qct81 
p413-4Lfl *** Assembly Language / Programing 

Des ign 

HARDWARE CDNSTRDCTIUH 

How to mltiply in a wet climate* part 2: design 
details. Bryant/Swasdee. art 13 3:5 May7S 
pl04-ll4 *** Mathetnatics / Hardware 
Construction / 5WTPC 

HARDWARE REVIEW 

Chip off the olde POP 8/E: the Intersil IM6100 
part 1. Nelson, Robert, art 1:9 May76 
pGQ-63 1M6I00 / PBP-8 / Hardware Review 

Chip off the aide PDP 3/E: the Intersil IM&IGG 
part 2. Nelson. Robert* art 1:10 Jun?6 
p50-62 *** IM&IOO / FDP-8 / Hardware Review 

Circuit for Z-BOs. Sudlng* Robert, art 1:13 
Sep76 p62-71 *** Z-80 / Hardware RovIew 


MICROPROCESSOR (CONTINUED) 

Ease into 16-bit confuting: get lfi-hlt 
perforuiance from an S-bit computer. Clare la, 
Steve, col L3 5:3 NarBO p!7-32 *** 8088 

/ Hardware Review 

FS system (microprocessor update)- Baker, 

Robert, tir 2:2 Feb77 pB8-95 «* Hardware 

Review 

General Instrument CPL600* Baker, Robert, art 
1:7 Mar 76 p46-51 CP1600 f Hardware 

Review 

Heath microprocessor training system. Hub in, 

W-N- hr L9 3:11 Nov 78 plBB-159 “* 
Hardware Review / Corpputer Instruction / Heath 
How to choose a microprocessor* FrenZel, Lou. 
art 3:7 Jul?8 p124-150 *+* Hardware Review 
/ Consumer Information 

Intel 8QB& (and the SDK.-B6 system design kit). 
Clarcia, Steve, col 4:11 Nov?9 pL4-24 *** 
3086 / Hardware Review 

Keep PACE with the times. Baker, RobErt, art 
1:14 Qet7& P&2-B6 *** Hardware Review 

Number crunching processor (NSC MM57109). 

Nelson, Peter, art L3 3;S Aug78 p64-74 
*** Mathematics / Hardware Review 
Preview of the MoturnTa 68000* Halsema. A.l. 
art 4:8 Aug79 p!70-174 *** 6B800 / 

Hardware Review 

Preview of the Z-0000. Rampil, Ira. art 4:3 
Mar79 pBO-91 *+* Z-BQOO / Hardware Review f 
Put the “do everything" chip in your nesst design 
(TMS-5501). Baker, Robert* art Ull Jul76 
p+0-44 *** TM5-5501 / Hardware Review / 

SC/HP fills a gap* Baker, Robert* art 1:13 
Sep76 p76-79 *** SC/MP / Hardware Review 
Tenas Instruments TMS99D0. Baker. Robert* art 
1:0 ^r76 p64-70 *** 9900 / Hardware Review 
Zilog ZBO. Hashilume* Burt, hr 1:12 Aug76 
p34-38 *** Hardwa.re Review f Z-80 / 

MATHEMATICS 

Clock less multiplication and division circuits* 
Weed, Mike, art 3:12 Dec7fl P 128-L3fi *** 

Mathematics / Deslgo 

How to multiply in a wet climate, part L: use and 
basis for a design. Bryant/Swasdee. art L3 
3:4 Apr78 p2B-35+ *** Mathematics f Design 
/ 6800 

How to multiply in a wet climate, part 2: design 
details* Bryant/Swasdeo. art L3 3:5 May78 
plCM-114 *+* Mathematics / Hardware 
Construction / SHTPC 

Math in the real world, Boney. Joe), art L9 
3:9 Sep78 pU4-119 *** Mathematics / 
Programning Instruction 
Number cnmchlng processor (NSC MM57109), 
flelson, Peter, art L3 3:8 Aug7B p64-74 
*** Mathematics / Hardware Review 

PROGRAMING INSTRUCTION 

Map of the TM5-9900 Instruction space. Melton, 
Henry, art 4:3 Mar79 p!4-22 **+ 9900 / 
Programning Instruction / 

Math in the real world, Boney, Joel, art L9 
3:9 5ep78 plI4-ll9 *** Mathematics / 
Programming Instruction 

Son of Motorola (or, the 120 CPU chip). Fylstra. 
Daniel, art L3 1:3 Nov 75 p56-6Z +** 6300 
/ Programming Instruction / 6501 
Stacks In microprocessors, ttadhakrisiman/Bhat, 
art 4:6 Jun79 p168-174 *** Programming 
Instruction / Computer Instruction 
HIKBUG 

Building an M6300 microcomputer*. Abbott, Sob. 
art I:10 Jun76 p40-46 *** 6800 / 
Microcomputer System / Hardware Construction 
Oo you need the real time?. Trollope, Gregory, 
art L3 2:11 Nov77 pl56-I69 *** Clock / 

6800 / Hardware Modification 
Jack and the machine debug,**or reading the 
traces of * wild program. Grappel/Hemertway* 
art 2:12 Dec77 p9l+ «* Debugging / 6800 / 
Uti11ty Program 

MUBLC and the TRS-8D. part 1: a cross-assembler 
for the Motorola 6800. Laben&ki, Robert, art 
Ll 6:12 Dec31 p?29-250 *** TR3-8U Model I 

/ 6800 / Assembler 

HIKBUG roadmap.,,*. Rathkey, John, art L3 2:2 
Feb77 p9&-99 *** Monitor / 6800 
My computer runs mazes. Stanfield, David* art 
L2 4:& Jkm79 p86-99 **'* Artificial 
Intelligence / Programing Instruction 
Speeding up MIKBUG 10 routines. Moore. T.Y. col 
3:6 Jun?8 pL32-L34 “** Hardware 

Modification / fifltW / Input/Output 
Thompson lister (for 6800 programs), Thonpson. 
Noel. COl L3 1:14 Oct76 p99 **+ 6000 / 

Utility Program / Printer 
MINIDISK DRIVE 

Build the Disk-BO: memory expansion and 
floppy-disk control (TR5-SC). Ciarcia, Steve, 
cbl 6:3 MarBl p36-52 Disk Contrallers 

/ Hardware Construction / TRS-SO Model I 
Ccunpanog floppy-disk drives by software 
simulation. Nendza, Dennis, art Ll 5:5 
Hay80 pl3D-H0 *** Floppy Disk Drive / Test 
/ Hardware Review 

DOSPlus; double-density operating system for the 
TR5-SQ. Kolya, fvon. sr 6:7 Jul81 p334-343 
*** Software Review / Operating Systems / 
tRS-ao Model I 

Disk catalog for the eighties, Liddil, Bob. col 
Ll 6;B ftugfll p404-4Q7 *** Utility Program 
/ TRS-BO Model I 

Future trendy In personal computing. Morgan* 
Chris, col 6:4 Apr8l p6-lO *** Future / 
Video Display / Osborne I 
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DATAMflT 


Blue, Tan or Gray 

3 ft. x 5 ft. - $69.00 

4 ft. x 6 ft. - $99.00 

SEND CHECK WITH ORDER 
(Freight Paid) 

STOP STATIC INTERFERENCE! 

Attractive, long-wearing carpet mats 
designed to reduce static electricity for 
trouble free data processing. 

DEALER INQUIRIES INVITED 




CHARGE CARDS & C.O.D. ACCEPTED 


Oxford Diversified Products, Inc. 

(404)226-6344 

P.O. Box 3940, Dept. B1 Dalton, GA 30721 


AVAILABLE TODAY 

from MSD: the XENIX™ Operating 
System, Microsoft’s Adaption of 
Bell Laboratories Time-Tested 
UNIX™ Version 7 Operating System. 

MSD provides this comprehensive line 
of products for the UNIX community: 

■ XENIX Operating System ■ Screen Oriented Text Editor for 
VT-100 Compatible Terminals ■ Database Manager and Report 
Generator Which Will Easily and Efficiently Control Large Accumu¬ 
lations of information ■ Accounts Receivable System Which Can 
Be Used to Monitor and Control Receivables in Order to Improve 
Cash Flow ■ Uni-Calc™ - An Electronic Spreadsheet Which 
Makes Financial Analysis, Forecasting and Business Planning Easier 


In addition to reliable Software pre-config- 
ured for your Hardware, MSD will provide 
complete user support by: 


■ Answering your telephone questions ■ Providing new releases 
as available ■ Supplying you with the best Hardware for your 
UNIX requirements 





MSD Corporation 

2449 Camelot Court, SE 
Grand Rapids, Mi 49506 
(616) 942-5060 


MANAGEMENT SYSTEMS DEVELOPMENT 

Uni-Calc, UNIX and XENIX are trademarks of MSD Corp., Belt Laboratories 
and Microsoft respectively 



Computer 

Forms 

Catalog 


with 32 pages of 
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MINIDISK DRIVE (CONTINUED) 

Improve TR5-3Q disk operation: add an external 
data separator. Kline* Ken. col 6;5 MayBi 
pl02-l04 Disk Controllers / TRS-00 Model 

I / Hardware Modification 
Interface a floppy-disk drive to an flOSOA-based 
Computer, Hoeppner, John, art 13. 5:5 MayflO 

P/2-1D2 *** disk Controllers / Interface / 
8000 

KIHDDS: using your KIM-1 with a Percom 
floppy-disk drive. Swank, Joel, art L3 5:5 
HaySO p44-5Q+ *** Operating Systems / KIM 
Minifloppy interface. Allen, David, art 3:2 
Feb78 p!14-I25 **+ Interface / Disk 

Controllers / Design 

PercwiTs Daubler. Kelly T Mahlon, hr 6:7 JulBi 
p344-352 Hardware Review / Disk 

Controllers / TRS-ao Model [ 

Picking up the pieces (rebuilding a bit map of 
used sectors on a disk). Baker, Alfred, art 
L3 4:10 Oct?g p76-06 **• Floppy Disk Drive 

/ Utility Program 

MODEM 

Answer/Originate modem. Parsons, Ronald, art 
L3 5:6 JunBfl p24-4J *** Hardware 

Construction / GP/M 

Suild a null modem, Haar. Robert, col 6:2 
FebSl pI&0-2OCi Hardware Construction 

Build-it-yoorself modem for under 150*. Ciarcia, 
Steve. COl 5:0 Aug8Q pZ2-38 *** Hardware 

Construction / .Acoustic Coupler 
Micromodem support in Apple Pascal, Robinson, 
Scott, art LG G:7 JulSl p30B-324 *** 

Pascal / Apple II / Programming Instruction 
Pascal library unit for the Micromodem II, 
klotekt, Thomas, art L6 6:2 FebSl pLD6-U6 
*** Apple 11 / Pascal 

Some thoughts jtHwt modems. He liners, Carl, Col 
3:7 Jul7B p6* *** Te leecrununi cat ions 

MONET 

Checkbook balancer. rtallen, Rod. col ll 3:11 
Nov?S p66 *** Home / SOL 
Checkbook balancing routine. White, Coring, col 
LI 4:6 Jun?9 p20S-?10 *** home 

Electronic hoTrw banking (ifou can bank Oil H), 
col 6:1 JanSl plO *** home / TSS-80 Model 

I / CompuServe 

Pascal checkbook balancing program. Helpers* 
Carl, Col L6 5:1 JanBO pl74-l?5 *** Home 
/ 

MONITOR 

BOBfl processor for the S-IOD bus, part 3. 
Cantrell, Thomas, art L3 5;I1 Nov 80 
p34O-300 *** 3038 / S-lDQ Bus 

AMSAT S<180 standard debug monitor: AMS80 version 
2. A1len/KaSser. art L3 1:13 Sep?6 
piOB-122 *** Debugging / BOBO 

DEMONSi j symbolic debugging monitor. Maisoma, 

A. I, art L3 6:5 KayBl p326-35B *** 

Debugging / 6800 / Disassembler 


Discover the machine beneath Lbe machine: a /KflO 
muni Lor program. FitzGerald, R. Scott. COl 
Ll 6:10 D£t8l P273-2S0 *** Sinclair ZX80 

Interact with an ELM (monitors). Gable, G,H, 
art l ;10 Juh76 p66-72 *** rVugramning 

Instruction 


MSK8UG roadmap..Rathfcsy, John, art L3 2:2 
Feb77 p96-99 *** MlKBDG / 6800 
Monitor - your own pseudo instructions- Nice, 
Willard, art 1:3 Nov75 p64-63 '** 8008 

PAK/8: a new. approach to front panel design. 
Letwin, Gordon, art 3:10 Oct78 p7G-f)4 **+ 

Heath / Software Review / LED Display 
SYS 8ls-,.your own executive cownands. Nito, 
Hillard, art 2:1 Jan?7 pfib-70 *** IMSAl / 

Programming Instruction 
Single stepping the 3030 processor*. Sharp, 
Charles, col U 4:1 Jan79 pl79-I3D *** 
BOflC / Debugging 

TMS-9900 monitor, Jones/Jorses. col 4:5 May79 
pl28 “* 9900 

Using Interrupts to speed up an ELM. Gable, &.H. 
art 2:1 Jan?7 plQ6-I14 »* Programming 
Instruction 
MULTI-TASKING 


Ease into 16-bit computing, part 2: examining a 
small tailtk-user system. Ciarcia, Steve, col 
L3 5;4 AprSO p4D-58 *** H/lti-user Systems 
/ H088 / Hardware Construction 
Simple implementation of multitasking. Brown, 
Wendell, art L3 6:10 Octdl pl76-IR2 *** 
Programing Instruction / 6502 


MULTI-USER systems 

Distributed Network. Horton, glen, art 3:11 
Nov 78 p62-64 *** Networks 

Ease into 16-bit computing, part 2: examining a 
small multi-user system, Ciarcia, Steve, col 
L3 5:4 AprSO p40-5fcl *** BOBB / Hardware 
Construction / Multi-tasking 
Introduction to multiprograirffling. pahmke, Mark, 
art 4:9 Sep79 p20-32 *** Design } 

Multiprogramming 

Local-area networks: possibilities for personal 
computers. Saal, Harry, art 6;ID QctBl 
p92-112 *** Networks / Standards / Ethernet 

Micrucariputer timesharing: a review of the 
techniques,,,.further reading , Johnson, 
Kenneth, art 4:4 Apr79 p£24-234 *** 

Timesharing / Design 

Multi-micro learning environments (SoWNET/vwrks 
Project). Dwyer, Thcmas. col fhl JanBl 
pl04-H6 *** Education / Gasies / Simulation 

Multiple-machihe loader for classroom computers, 
Hallgren, Richard, col 5:ID OctflD p9D-94 
*** Education / Interface 
Multiuser data network: cpmnunRating over VHF 
radio. Brunlnga, Robert, art 3:11 hov7B 
pL20-130 *** Networks / Ham Radio / Data 

Transmission 


MULTI-USER SYSTEMS (CONTINUED) 

Time-sharing/mu11i-user subsystem for 
microprocessors. Kiozer, Don, art L3 5:6 
JunSQ p!22-134 *** Timesharing / Design / 

6800 

Timesharing: squeezing the must from ybwr micro. 
Linker, Sheldon, art 4;6 Jun79 p228-233 
*** Timesharing / Design 
Ultra-low-cost network For personal coewuters- 
Clements/Daugherty. art 6:10 OctBl p5Q-66 
*** Networks / Design / Programming Design 
MULTIPROCESSING 

Intelligent memory block: addtng processors to 
enhance performance, Castleman, Kenneth, art 
3:3 Mar7B pl86-192 *** Design 

Multiprocessing with Motorola's MC&B09E. Stales, 
Hunter, art L3 6:7 J U 181 pI3fi-I50 *** 

Design / 6889 

Multiprogramming simplified. Lahasky, Irwin, 
art 2:12 Dec?? pl40-l42 *** Computer 

Instruction 

MULTIPROGRAMMING 

Introduction to nultspr&prannilng. DahnAe, Mark, 
art 4:9 5ep?9 p20-32 *** Multi-user 

Systems / Design 

MUSIC 

519 music interface (and some music theory for 
computer nuts)*. Struve, Bill, art L2 2:12 
Dec77 p4B-69+ "** Interface / Hardware 

Construction / KIM 

Add a kluge harp to your computer*. Helmers, 
Carl, art L3 1:2 0ct?5 pH-13 *** 

Hardware Construction / 6000 
Advanced real-time music synthesis techniques. 
Charter 1 in, Hal, art L3 5:4 AprBO p70-34+ 
+*+ Digital/Analog Circuit / Design 
Beginner's guide to spectra) analysis, part 1: 
tiny timesharing uusic. Ztmmennann, Mark, art 
Ll 6:2 Feb&l p68-90 *** Fourier 
Transforms /PET / Mathematics 
Computer nuslc: a design tutorial. Qrlofsky, 
Thomas, art L3 6:3 Kar8L p317-332 *** 

Hardware Construction / Z-80 j Design 
Concertina system. He Invert, Carl, col 1:14 
Oct76 p9-10 *** 

Converting pftett to frequency. Kati* Robert, 
col L2 6:2 FebBl p92-94 *** Conversions / 

Calculator 

Creativtty in compuUr music. Howe, Hubert, art 
Ll 4:7 Ju179 pi58-173 *** TR5-30FfodeiI 

Ocmofistratlon of the Klugehorn at an NEC5 
meeting,... Helmers, Carl, col 2:5 Nay77 
pl52-154 *‘* 

Graphics text editor for music, part 1: structure 
of the editor. Nelson, Randolph, art 5:4 
Apr3Q pl24-13S *** Text Editor / Graphics / 
Design 

Graphics text editor fur music, part 2: 

algorithms. Nelson, Randolph, art 5:5 Hay30 
pLQ4-I19 *+* Text Editor / Algorithm 
Interfacing pneumatic player pianos. He listers, 
Carl- art 2:9 Se P 77 pU2-120+ **• 

Interface / Control / Design 
Mlcfdeortoter and the pipe organ. Raskin, Jef. 

art 3:3 Mar78 p56-6S *** Control 

More wjsic far the 6502., O'Haver, T*£. art L3 
3:6 Jun78 pI40-141 *++ 65D2 / KlM 

Mountain Computer's MusicSystem. Moore, Robin, 
hr L3 6:7 Ju181 p60-92 +*+ Hardware 
Review / Apple II 

Music making (square-wave music and 

software-driven D/A synthesis), col 6:7 
Jul81 pS4 “* Apple II / Digital/AnaTog 
Circuit 

On beginning a new project,.,(loca l controller of 
nusic peripherals). He Inters, Carl, col 4:6 
Jun79 p6+ *** 6B09 / Control 

Drchestra-BD. Cooper/Kolya, sr 6:11 Nov81 
p264-Z72 "** Software Review / TRS-BO Model I 

Piano's reproductive system (anatomy of a Duo-Art 
player piano). Morgan, Chris, art 2:9 Sep?? 
pl?2-125 *** Binary 

Polyphony made easy*. Roberts, Steven, art 4;L 
Jan79 plD4-109 **+ Interface f Hardware 

Construction 

5CQRT05: implementation of a music language. 
Taylor, Hal. art 2:9 Sep?7 pl2-2l* •** 

Languages / Altair 

Sampling of techniques for computer performance 
of music. Chamberlin, Hal. art L3 2:9 
5ep77 p62-83 *+* History / KIM / Progranvning 

Instruction 

Simple approaches to computer music synthesis. 
Schneider, Thomas, art Z:tO Oct77 pI40-144 
**" Hardware Construction 
Toy store begins at home, Ciarcia, Steve, col 
Ll 4:4 Apr?9 plO-10 *** Games / Hardware 
Construction 

Tune in with some chips (progranmable music Lone 
generator). Sierad, Ted. art L2 Z;9 5ep?7 

{504-94 *** Hardware Construction / Sound 

Effects 

Two computer music system (Altair 3900/Intel lee 
0/MOD SO), Lederer/et at. art 3;3 Mar7B 
p8-12+ *** Languages / Altair 

Using the computer as a musician's amanuensis, pt 
l: fundamental problems, Raskin, Jef- art 
6:4 AprSO pI0-2a *** 

Using the computer as a musician's amanuensis, pt 
2: ...keyboard to score. Raskin, Jef. art 
5:5 May80 pl2Q-L2B *** 
a1pha5yntaur1 Mu sic Synthesiz er. Levlno/Ma u c h1y. 
hr 6:13 Decfll plOS-128 *** Hardware 
Review / Apple 11 
NATURAL LANGUAGE CONSTRUCTION 

Natural language processing and small systems- 
Tennant, Harry, art 3:6 Jun?8 p3S-54 *** 

Languages / Artificial Intelligence 


NATURAL LANGUAGE CONSTRUCTION (CONTINUED) 
Natural-language processing: the field in 
perspective. Hendrix/Sacerdott. art L9 6:9 
SepSl p304-352 Artificial Intelligence / 

Linguistics 

navigation 

Calculator airborne navigation*. Kuhns, L-J, 
col l 2 4:11 Nov79 p 245-246 ++* Calculator 
/ Flying 

Cub 54, where are you? {or how to navigate using 
Mihl-0). Burhans, Ralph, art 2:2 Feb77 
p62-?4 *** 

How far - which wayT (navigation program). 

Pittet, Rene, art Ll 2,7 Jul/7 pll8-n9 
*** Mathematics / SHTPC 
Navigation with Mini-Q: part 3, software. 

Salter, Richard, art L3 7:4 Apr?? plQQ-109 
*** Interface / Hardware Construction / 6502 
Simplified Omega receiver details. Burhans, 

Ralph, art 2:3 Mar?7 p70-80 *** Interface 

/ Hardware Construction 

networks 

Build an Interconfiuter data link. Wingfield, 

Mike, art L3 6:4 AprSl p252-28S **- 
Telecmnnunications / Prograrnning Instruction ( 
6800 

CIE Net: a design for...information exchanges, 
part 1: the beginnings. Rilber, Mike, art 

3:2 Feb 7fl P U+ 

CIE Net: a design for...information exchanges, 
part 2: protocols. Wilber, Mike, art 3:3 
Mar7B P152-IG4 *“ Standards 

CIE Net; a design for...information exchanges, pt 
3: other considerations, Wilber, Mike* art 
L3 3:4 Apr? S pIBB-175 Standards 

Club Convuter network. Kasser, Joe. art 5:5 
MftySO P202-212 *** Clubs / Hara Radio 

Communicating in two directions. Titthener. 

Mark, art 5:6 JunBQ p96-lD6 *** Data 

Transmission / Design 

Distributed Network. Horton, Glen, art 3:11 
Nov?& p62-64 *** Mpltl-uscr Systems 

Interpersanalized media: what's news?. Levin, 
James, art 5:6 JunflO P 214-223 *** 
Electronic Mail f Electronic News 
Local networks are buzzing. Morgan, Chris, col 
6:10 OctBl p6-B *** 

Local-area networks: possibilities for personal 
computers. Saal, Harry, art 6:10 Oct&l 
P92-112 *** Multi-user Systems / Standards t 

Ethernet 

Multiuser data network; comnunieating over VHF 
radio. Br uni fig a, Robert, art. 3:11 Nov?8 
p!20-l30 *** Multi-user Systems / Ham Radio / 

Data Transmission 

Network tools: ideas for Intelligent network 
software. Reintjes, Peter, art L6 6:10 
UctSl pl40-174 *« Tolocorwnunlcatlons / 

Rrogramning: Design 

Per serial computer network (transfer of messages 
and files), col 2:9 5ep?7 p59-61 *** 
Electronic Mail 

Personal computers in a distributed 
convruni cat ions network, Steinwodel, Jeff, art 
3:2 Feb73 p8G-82+ *** Ham Radio 

Sky's the limit: use ham radio bands for 

intercomputer communication, Kasser, Joe, art 
3:11 Nov78 p48-61 “** Ham Radio / Data 

Transmission 

bltra-low-cost network for personal computers. 
Clements/Daugherty, art 6:10 DctBL p50-&6 
*** Design / Multi-user Systems f Prcgrantnlng 
Design 

Xerox Alto Lor?puter. Vfadlow. Thomas, art 6:9 
5ep81 p58-6a *** Microcomputer System / 

Kerax Alto / Ethernet 
NEWSLETTERS 

Clubs and newsletters directory (123 clubs listed 
in 1977). Rehling, Floyd, col 2:1 Jan77 
PU9-130 *** Clubs 

Clubs and newsletters directory (19?9j. Hanson, 
Laura, col 4:10 Oct79 p210-24D *** Clubs 
Clubs and newsletters directory. Freiberg, 

Charley, col 5:4 AprSl pL6S-l&4 *** Clubs 
Clubs and newsletters directory. Hanson, Laura, 
col 3:9 Sep 78 pL24-144 Clubs 

NORTH STAR 

Add a sirtle teat editor to your BASIC programs. 
Goff, Robert, art u 5:4 AprBD p34-39 *** 

Tent Editor 

BASIC floppy-disk accounting system. Roehrig, 
Joseph, art Ll 5:9 SepSO p320-33b *** 
Accounting f Business / Floppy Disk Drive 
BASIC Lett editor. Ruckdesthel, Fred, art Ll 
4:6 Jun79 p 156-164 Text Editor / 1MSA] 

/ BASIC 

Seating North Star - HITS incompatibility. 

Miller, Alan, col L3 3:7 JuT7S pH9 *** 

Programming Instruction / Altair 
Bridging the IQ-percent gap. Brady, Paul, art 
6:10 UctBl p264-274 Business / Office 

Automation 

Computer scrabble. Roehrlg, Joseph, art Ll 
6:12 DecSl p32U-351 *** Games / Strategy / 

TRS-8D Model [ 

Converting North Star's deletion characters. 
Miller, Alan, col U 3:10 0ct7B p!41 *** 

Conversions 

Data-base management systems: powerful newcomers 
to microcomputers. Gagle/Koehler, art Ll 
6:11 NovBl p97-122 *** Data Base Management 

/ Programming Design / Programming Instruction 
Exploring ballistics with your personal computer. 
Jenks, Robert, art Ll 5:9 Sep0G p27Q-2&Q 
*** Simulation / Science 
Frequency analysis of data using a microcomputer. 
Rutkdeshel, F.ft. Art Ll 4:12 Dec79 plO-35 
+** Fourier Transforms / Mathematics / 
Frequency Analysis 
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NORTH STAR (CONTINUED) 

Great race and micro disk files: horse race 
simulations, RoebHg, Joseph. art Ll 5*4 
AprSQ pl42-l7? *** Horse Racing / Simulation 
/ Games 

Hurricane tracking. Bailey, John* col Ll 5:7 
JulSL pL2Q-L32 *** Weather 
National mlcropastime. Roehrig, Joseph, art Ll 
4:11 Nov 79 pLL3-136 *« Sirwlstion / 

Athletics / statistics 
Nature of robots* port 2: simulated control 
system. Powers* William, art Ll 4:7 Jul79 
pi34-152 +** Robots / Control / Simulation 

Nature of robots* part 3: a closer look at human 
behavior. Powers, Mil 11am. art U 4:8 
Aug79 p94-ll6 *** Robots / Design / 

Simulation 

Nature of robots, part 4; looking for control led. 
variables. Powers, William, art Ll 4:9 
5ep?9 p96-112 *** Robots / Design / 

Simulation 

Power helps analyze electric bills. Wolf#, 

Karen, art Ll 4:10 Oct?9 p4S-54 **+ 

Energy / Home 

51mple approach to data smoothing. 

Ruckdeschel/krinsky. art Ll 6:3 MerBl 
p262-298 *** Statistics / Business 
Sorting with a catch. Brady, Paul, col Ll 5:9 
Sep8Q p322-323 **+ Sorting / Programing 

Instruction 

String con^arator for Horizon. Lindberg. 

Richard, col Ll 5:2 TebSO pS6 **+ 
Programming Instruction / SASIC 
Super TIL (three-dimensional Tic-Tac-Toe). 
Roehrig, J. art Ll 5:3 HarSO p23Z-23B *** 
Games / Strategy 

Those calculating Romans [Roman numeral 
calculator). DIshman, Laurence, col Ll 3:6 
Jun7B p109-111 *** Mathematics / Conversions 

Tiny Pascal source creator. Phillips, Thomas, 
col Ll 4:7 Jul79 p231-232 *** Pascal / 
Utility Program 

Wordsmith (CP/M or North Star word processor)* 
Dahmfce, Mark, sr 6:5 M*y81 p254-?5B *+* 

Software Review / word Processing / CP/M 
XYZ. phenomenon: stereoscopic plotting by 
computer. Powers* William, art Ll 4:10 
Dct79 pl4G-L49 “* Plotting / 
Three-Dimensional Graphics 
OBJECT-ORIENTED LANGUAGES 

Design principles behind Smalltalk. Ingalls, 
Daniel, art 6:5 Augfll p286-298 *** 
Smalltalk / Design 

Object-oriented software systems. Robson, David, 
art 6:8 AugBl p71-B6 *** Languages 

OFFICE AUTOMATION 

Bridging the IQ-percent gap. Brady, Paul, art 
6:10 Qct8l p264-274 **+ Business / North 
Star 

ONLINE INFORMATION 

Information unlimited: the Dialog Information 
Retrieval Service. Mlastkowsk1, Stan, art 
6:6 JunBl. p8S-LG8 *** Online Systems / 
Information Storage 

Online information retrieval: promise ana 
problems. Roberts, Steven, art 6:12 DecBl 
p4&2-461 *** Online Systems 

online systems 

01gleast system: receiving data and Information 
over your FM radio. Hal soma. A*[. art 4:1 
Jan79 plOQ-102 Data Transmission 

Information unlimited: the Dialog Information 
Retrieval Service. Hiastkowskl, Stan, art 
6:6 Jun&l pBS-IGS *** Online information / 
Information Storage 

Let's be PALs: some comments on BBB teletext. 
Silson, R.G. col 4:3 Mar?9 pl86-188 *** 

Teletext 

Online information retrieval: promise ana 

problems. Roberts, Steven, art 6:12 DecBl 
p45Z-461 *+* Dnline Information 

OPERATING SYSTEMS 

Build a super simple floppy-disk interface, part 
2: software. Nicholson/Camp- art L3 6:6 
JunBl p3D2-J4U Floppy Disk Drive / 

Interface / 6502 

CP/M: a family of B- and 16-bit operating 
systems, klldall, Gary. 6:6 Jun81 

p21&-232 «* CP/M 

DQSPIus: double-density operating system for the 
TR5-B0. Kolya, Yvon, sr 6:7 JulSI p334-J43 
*** Software Review / TPS-SO Model I 7 
Minidisk Drive 

Drop JCL and start with WFL. Gregory* Donald. 

col 4:10 0ct?9 pl7G-I7S '** 

ENH&A5 (TRS-&D Model I/I II enhanced operating 
environment and BASIC). Kelly, Mahlon. sr Ll 
6;11 Novfll P342-360 *“ Software Review / 

Utility Program / THS-UQ Model I 
How to define an OS which does not need a wizard. 
Jones. James, coi 4:4 Apr79 p24S-245 *** 
Dos 1gn 

KIMDQ5: using your KIM-1 with n Percom 

Moppy-disV drive. Swank, Joel, art L3 5:5 
MayflU p44-50+ *** KlH / Minidisk Drive 

New 16-blt operating systems, or, the search for 
Benutzerfreundlichkeit. Morgan, Chris, col 
6:6 JunBl p6-L0 *** UNIX 

Omikron TRS-6U boards, KEWDCS+, and sundry other 
matters. bourne!le, Jerry, col 5:7 JulBQ 
plDB-208 *« TR5-80 Model I / Flippy Disk 
Drive 

Operating systems: let's have soiik UNIX-inspired 
software. Howell* Jim. cal 4:g 5ep79 

pB2-&3 *** UNIX 

Relocatable bootstrap for tne Tarbell disk 
controller. Smith* Hector, col L3 6:4 
AprSl pl48 **+ Disk Controllers 


OPERATING SYSTEMS (CONTINUED) 

UNIX operating systan and the XENIX standard 
operating environment. Greenberg, Robert, art 
6:6 JunSl p248-Z64 *** UNIX 7 XENIX 
OSBORNE I 

Future trends In personal computing. Morgan. 
Chris, col 6:4 AprSl pG-lQ *** Future / 
Video Display / Minidisk Drive 
OS I 

Challenger writes on Comprint. Carlson, Edward, 
col L3 6:4 AprSl p310-312 *** Printer / 

Interface / Hardware Modification 
Faster BASIC for the Ohio Scientific. Sauter, 
John. col Ll 6:6 MayBl p236-242 *** 

Programming Instruction / BASIC / 6502 
Graphic execution display (05l)* Minton, R*G. 
col Ll 6:4 AprSl p34 *** Programming 

Instruction 

0S1 [model 3D0 computer training board - product 
description). Baker* Robert, col 2:1 Jan77 
p94-95 ++* Hardware Review 
Ohio Scientific CA-15 universal telephone 
interface. Williams. Gregg* hr Ll 5:8 
Aug8G p4Q-44 Hardware Review / Interface 

/ Teleeomnunicatians 

Similarity comparator for strings. O'Haver, T.C. 
col Ll 4:9 Sep79 p58-6Q *** Prog rama ing 

Instruction / BASIC 

Superboard ll: a surprising single board computer 
from 0SI. Morgan, Christopher, col 4:5 
May79 p5G-51 **+ Hardware Review 

Terminal width problems, with th# 0SI Challenger. 
Sacks, Shel_ col 6:7 JulBl p24 *** 

Programing Instruction 
Two short graphics programs for the OSI C-lP. 
Leahy, John, col LI 6:10 OctBl p354 *** 

Graphics 
OTHELLO 

Othello, a new ancient game. Ouda, Richard, art 
Ll 2:10 0ct77 p6Q-62 «* Games / Strategy 

Reversal: Othello for the Apple II. Freidmon, 
Mark, sr 6:11 NovBl p76-S0 *** Software 
Review / Games / Apple ll 
Santa Cruz Open: Othello tournament far 
computers. Frey, Peter, art 6:7 JulBl 
p2&-37 *** Contests / Games 

Simulating human decision-making on a personal 
computer. Frey, Peter, art 5:7 JulSO 
pS6-72 *** Games / Artificial Intelligence / 
Programming Instruction 
PAPER TAPE READER 

Inexpensive optical paper-tape reader. Karron, 
Brian, art 4:9 6ep79 pllS-121 
Hardware Construction 

Mounting a paper tape reader* Bryant, Jack, art 
3:1 Jan78 plGl *** Hardware Nobificatior 
Teleterminal FTy Reader paper tape reader (Come 
fly with KIN), Simpson* Rick- hr 2:6 Jun77 
p76-BO *** Hardware Review / Information 
Storage 
PAPERBYTES 

Another PAPERBYTES test, eol 2:3 Har77 
pi30-135 *** Bar Codes 

Another format / Bar codes and other topics, col 
2:7 Jul?7 pi26 Bar Codes 

Novel bar cade reader. Farnel1/Seeds, art 3:10 
Oct73 pi62-165 Bar Codes / Design 

PAPERBYTE bar codes with Integral Data Systems 
printers. Louis, G. col L6 6:5 May81 
P223-232 *** Bar Codes / Printer 

PAPERBYTES forum (Reader's tests / Backlighted 
scanning / Criticism), col 2:4 Apr?? p!62 
*** Bar Codes 

PAPERBYTES forum (multiple sync characters / 
machine readable Braille), col 2*3 Mar77 
pi3* *** Bar Codes 

Samples of machine readable printed software. 
Banks/Sanderson. art 1:16 Dec76 pl£-17 **+ 
Bar Codes / Information Storage / Standards 
PARALLEL INPUT/QUTPUT 

How to drive A teletype without a UART. Jewell, 
Gregory, art 2:1 Jan77 p32 * 4 * Interface 
/ Printer / Serial Input/Output 
I/O expansion for the Radio Shack TRS-BO 
(principles of parallel ports). Ctarcla, 

Steve, col 5:5 May80 p22-40 Hardware 

Construction / TRS-80 Model t 
Mare on the SlrfTPC 6300 system. Kay, Gary, art 
1:6 Feb76 p50-53 *** 5HTPC / Serial 

Input/Output / Interface 
Notes on parallel output interfaces in memory 
address space. He Inters, Carl, art 1:3 Nov 75 
p52-55 *** Interface / Computer Instruction 

Save software: use a UArT for serial 10* 

HcGahee* Thymes, art l 3 2:12 Dec77 
pl64-166 *** Serial Enput/Qutput / Interface 

Serial Interface 1 *. Lancaster, Don, art 1:1 
5ep75 p22-37 *** Serial trvput/Output / 

Interface / UART 

Serialize those bits from your mystery keyboard. 
Haller, George, art 1:9 Hay76 p3fi-37 *** 

Interface / Serial Input/Output / Hardware 
Construction 

Toward a parallel interface standard* Meitners, 
Carl, col 1:10 Jurt7& p4« *« Standards f 

Interface 
PARITY CHECKING 

Error checking and correcting for your computer. 
Walker, Gregory, art 5:5 MayflO p25D-2?6 
*** Design / Hamming Codes / Error Checktng 
Hanming error correcting code, wimble* Michael, 
art 4:2 Feb 79 pi60-LB2 Data 

Transmission / iraMming Codes / Error Checking 
How to pick up a dropped bit* Maurer, W, 

Douglas, art 2:7 Jul77 p72-76 *** Data 

Trartsmisston / Tape Cassette / Error Checking 


pascal 

About the cover (Pascal's Triangle)* Helmers, 
Carl, art 3;8 Aug7E pl6-I8 *** Languages 
Case statements and related topics* Grogpno, 
Peter, col 4:10 Oct79 pl73-I82 *** 
Languages 

Comnents an PASCAL, learning how to program, and 
small systems. Ford* Gary, col 3:5 May78 
pl36-142 *** Languages 
Comparison of C and Pascal* col 6:6 JunBl 
p353 Languages / C Progranjiiing Language 

Cou|jllation and Pascal on the new 
microprocessors. Forsyth/Howard* art L3 3:3 
Aug?8 p5D-61 *** Ccw^iler / Microprocessor 

Concerning PASCAL: a homebrew confiller project* 
Smith, Stephen, col 3:4 Apr78 pL5D-151 *** 

Compiler / Homebrew 

Consistency - or a lack thereof...(BYTE standards 
for Pascal listings). Helmets, Carl, col 3:8 
Aug78 p89 *** Standards / Publishing 
Data abstractions and program Correctness (BASIC 
vs. Pascal)* McCoy, Earl* col L6 4;9 Sep79 
pi66-171 *+* Languages / BASIC 
Drawing with uCSQ Pascal and the Hiplot plotter. 
Stork* James, art L6 6:10 DctGl p214-246 
*** Plotting / 2-60 / Plotter 
File catalog system for UCSD Pascal. He/man, 
Edward* art L6 fi;5 May31 p408-427 *** 

Utility Program 

Horribrew Pascal corgpl ler. Stein, Herbert, coi 
3:3 Aug73 p46-47 *** Conpiler / Homebrew 

Is Pascal the next BASlCT* Helmers, Carl, col 
2:12 Dec77 p6-5* *** BASIC / Languages 
Unking a Pascal Microengine to a Cyber 170. 
Sedlet/Dust. art LG 6:11 NOvSl p472-489 
*** Interface / Pascal Microengine / Cyber 170 
Dn the importance of backups (Includes a Pascal 
utility to recover files)* Helmers* Carl* col 
L& 4:4 Apr79 p6+ *** Maintenance / 

Utility Program 

PILOT/P; implementing a high-level language in a 
hurry. Murtdie* David, art L6 5:7 JulSO 
p154-170 *** PILOT l Computer Assisted 

Instruction 

Pascal critique and a coronent. Q'Loughlln, J. 

col 3:12 Dec73 pl79-13Q *** Languages 
Pascal versus BASIC: round 2 includes FORTRAN. 
Andrews* Lawrence, col L4 4;4 Apr?9 p239 
*** Languages / BASIC / FORTRAN 
Pascal versus COBOL: where Pascal gets down to 
business- Bowles, Ken. art L6 3:8 AugJB 
pi22-132 *** COBOL / Business 

Proposed Pascal compiler. Yuen/Chung* Col 3:5 
Aug78 pi17+ *+* Compiler 

Seven bridges of Konigsberg / Direct Cursor 
addressing in UCSO Pascal* Helmers* Carl* to! 
L6 5:2 Febaa p5-10 *” Puzzles / Topology 
Short note an Pascal and other projects* 

Helmers* Carl* Col 4:1 Jan79 p6 *** 

Some contrary opinion (on Pascal). Robertson, 
Peter* col 4:4 Apr79 p243-245 *** 

Languages 

Tiny Pascal compiler, part 2: the P-conpiler. 
Chung/Yuen* art Ll 3:10 Qct7B p34-52 **+ 
Ctmpi ler 

Tiny Pascal source creator. Phillips, Thomas, 
cel Ll 4:7 Ju179 p?31-232 **♦ Utility 

Program / North Star 

UCSD PASCAL: a (nearly) machine independent 
software system. Bowles, Kenneth", col 3:5 
May7B p46+ ** w Languages / Standards 

Vision of an industry (dimensions of the software 
publishing problem)* Helmers* Carl, col 3:6 
Aug78 p&* +++ Software Publishing / 

Predictions 

3080 

Tiny Pascal conn Her, part 3: P-Code to 8088 
conversion. Chung/Yuen* art L6 3:11 Nov 78 
P132-192 Compiler / Conversions / 8080 

Tiny Pascal in 8080 asseiMaly language (Nybbles 
Library). Louis, G* col 4;7 Jul79 p!74 
«+ 8080 / compiler 

APPLE II 

Apple Pascal cross-reference. Hoodhead, Robert, 
col LG 6:10 OctBl P 419-429 **+ Utility 

Program / Apple 11 

Bits and bytes th Pascal: and other binary 
wonders* Casseres* David, art L& 6:10 
Octfll p448-457 *+* Documentatiun / 

Programmeng Instruction / Apple II 
Coimiuter-aided drafting with Apple Pascal* 

Sokol, Dan. art L6 G;7 JulSI p333-429 *** 
Design / Electronic Circuits / Apple: II 
Era of off-the-shelf personal computers has 
arrived* Helmers* Carl, col LS 5:1 0an80 

p6-i0+ " + History / Microcomputer System / 

Apple II 

Kicr&moderft support in Apple Pascal. Robinson, 
Scott, art L6 6:7 Juldl p308-324 *+* 

Modem / Apple II / Programming Instruction 
Notes on absolute location interfaces to Apple 
Pascal. Sokol, Daniel, col LG 5:9 SepSD 
p324-325 *** Programming Instruction / Apple 

II 

Pascal library unit for the Micromodem II. 

Hoteki, Thomas, art LG 6:2 Feb81 pl06-136 
*** Apple 11 / Modem 

Using page two with Apple Pascal turtle graphics. 
Wallace, Bruce, col LG 6:5 MaySl pl22 
*** Programming Instruction / Graphics / Apple 

ir 

DESIGN 

Computer-aided drafting with Apple Pascal. 

Sokol, Dan. art L6 6:7 JulSI p38S-429 *+* 
Design / Electronic Circuits / Apple II 
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Complete 
AIM 65 
Expansion 



For complete AIM 65 
expansion, Fore- 
thought Products 
brings you the AIM- 
Mate Series, quality 
expansion products w 
price, performance and versa¬ 
tility that puts them in a class 
their own. 

AIM-Mate Series expansion, including RAM (to 48K), 
PROM, I/O, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con¬ 
figure the kind of system you need. 

The compact AIM-Mate case puts it all together In a 
sturdy, portable, desk top unit. 

Write today for complete details on the AIM-Mate 
System- AIM 65 expansion products for the 
professional. 

I FORETHOUGHT 
PRODUCTS 

87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-B575 


OMEGASOFT 6809 PASCAL MEANS PRODUCTIVITY 

Now available for most 6809 operating systems is a compact single- 
past compiler that quickly translates Pascal Into eptimixed assembly 
language code. OmegaSofl Pascal li an ideal way to Increase your 
programmers' productivity In alt phases of program generation and 
maintenance. 

The accepted syntax is based an the proposed ISO standard with extensions, 
designed to interface to the real world. Byte wide variables can be 
manipulated to easily access I/O devices and complete support Is provided 
allowing user defined interlaces to be used with the Standard PasCat 
procedures. Dynamic length strings, long integers, and random dish tiles 
facilitate development of sophisticated applications programs for 
industry and business. 

An interactive symbolic debugger is included to allow you (o quickly 
execute your program, the debugger allows setting breakpoints at the 
start at Pascal statements, examining and changing variables, and to trace 
through one statement at a time. Utilities are provided to interactively 
create the control tiles used to automatically compile, assemble, and 
link the Pascal program to produce a totally position independent, 
reentrant, and romable object module. 

OmegaSolt currently supports five of the most popular 6809 operating 
systems and OEM licenses can be arranged. Single unit domestic 
list price (B1) for the compiler package Is $425 with quantity and 
dealer discounts available. For a data sheet and ordering information 
write or call : 

OmegaSoff 

P.O. Box 70265 
Sunnyvale , CA94086 
1(408 ) 733-6979 





Unwrap 
the Crypto 
Mystery 

Thanks to the Western 
I Digital CryptoPrrmer™ 
Development Kit, 

Jk cryptography is no 

longer a deep, 
dark secret. In fact, 
the kit is specially 

designed for personal computer owners 
and is based on the National Bureau 
of Standards' data encryption algorithm. 
Included in the kit are: 

CryptoPrimer™ 
a cryptographic sys¬ 
tem built around our 
WD 2001/2 data 
encryption 
chip, a con¬ 
venient RS 
232 con¬ 
nector and 
a special 

hardware manual. All for just $495. Best 
of all, you'll end up with more than a clue 
on how to implement all the benefits of 
data encryption. So send your check or 
money order (including $9.00 for ship¬ 
ping and 6% sales tax if you're a Califor¬ 
nia resident) to: Western Digital, 2445 
McCabe Way, Irvine, CA 92714. Please 
also specify your computer's make and 
model number. 

We think keeping cryptography a 


WESTERN D/G/TAL 


Telecommunications Division 
2445 McCabe Way; Irvine, CA 92714 
(714) 557-3550 


Circle 434 on inquiry card. 
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PASCAL (CONTINUED) 

Information hiding in Pascal: packages and 
pointers, Feldman, Michael, art L6 6:11 
NgvBI p493-490 Programing Design / 

Mathematics 


GAMES 

Pascal versus BASIC: an exercise, Schwartz, 
Allan* art LG 3:8 Aug73 pl6B-176 *** 

Games / BASIC / Languages 

INTERFACE 

Linking a Pascal Microenglne to a Cyber 170. 
Sedlet/Oust. art L6 6:11 Nov81 p472-aB9 
*“ Interface f Pascal Microengine / Cyber 170 

MATHEMATICS 

Information hiding In Pascal; packages and 
pointers, Feldman, Michael, art L 6 6:11 
NovBl p493-498 *** Programming Design / 
Mathematics 

Recursion and side effects in Pascal, 
Morris/Perchik. art L 6 G : 5 WaySl p316-324 
*** Programming Instruction 7 Mathematics 
WP]TELDUG: a Pascal simulation of long-integer 
Output, Hunt. Daniel, col Lb 6 :1I NovBl 
P414-4IB *** Programing Instruction / 

Mathematics 

PROGRAMING INSTRUCTION 
Bits and bytes in Pascal: and other binary 
wonders. Casseres, David- art 16 6:10 
Octfll p443-457 Documentation / 

Programming Instruction / Apple 11 
Creating a chess player, part 2: Chess 0,6, 
Frey/Atkin. art L 6 3;ll Nov70 P 16?-1B1 
*** Chess i Programming Instruction 
Creating a chess player, part 3: Chess 0.9 

(continued), Atkin/Frey, art L 6 3:12 Dec 78 
pl4Q-157 *** Chess / Programing Instruction 

Designing structured programs. Weems, Chip, art 
L .6 3:S Aug7B pl43-154 *** Structured 

Programming / Programming Instruction 
In praise of PASCAL. Mundie, Day Id. Col L 6 
3:8 Aug7B pllQ-116 *** Structured 
Programming / Programming Instruction 
Mlcrorodem support in Apple Pascal. Robinson, 
Scott, art Lb 6:7 JulSl p30ti-324 ”* 
Modem / Apple El / Programming Instruction 
More GOTDXY (Pascal cursor addressing), 
aqlthoff, George, col L 6 5:4 *pr 8 Q pi ID 
*** Programming Instruction 
Notes on absolute location interfaces to Apple 
Pascal, Sokol, Daniel, col L 6 5:9 Sep80 
ip324“3Z9 *** Programming Instruction / Apple 

II 

PASCAL: a structurally strong language. Alpert, 
Stephen, art L 6 3:3 Aug7G p78-G8 *** 

Programing Instruction 

Pascal and the great race, Mundie, David, col 
L 6 5:9 Sep80 p94 *** ProgrammIng 

Instruction ( Information Storage 
Recursion and side effects in Pascal. 
Morrls/Perchlk. art LG G;5 MayBl p31G-324 
*** Programring Instruction / fiat hematics 
Tiny Pascal compiler, part 1: the P-code 

Interpreter. Chung/tuen. art L6 3:9 5ep78 
p5B-55* *** Collier / Programming 

Instruction 

Using page two with Apple Pascal turtle graphics. 
Wallace, Bruce, col LG G;5 MayBl pl22 
*** Programming Instruction f Graphics / Apple 
II 

WRITELONG: a Pascal simulation of long-integer 
output. Hunt, Daniel,, col Lb 6 ;ll Novdl 
p4I4-4I5 *** Programing Instruction / 

Mathematics 


5QFTWAPE REVIEW 

Lucldata P-6800 Pascal. Hughes, Phil, sr 5:3 
Mar8Q plS4 Software Review / SWT PC 

Pascal-80. Archer* Rowland, sr fijlZ DecSl 
P304-312 *** Software Review / TRS-8Q Model I 
/ Compiler 


TRS-30 MODEL I 

Pascal-BO. Archer, Rowland. Sr 6:12 DecBl 
p3Q4-31? L *** Software Review / IRS-80 Model I 
f Compiler 
PASCAL KICR0ENGIRE 

Linking a Pascal Microenglne to a Cyber 170. 
Sedlet/Dust, art L 6 6:11 Novel p472-439 
*** Interface / engine f Cyber 170 

PATENT 

Legal protection for con^uter hardware and 
software, Becker, Stephen, art 6:5 Hay3l 
pL40-146 *•* Copyright / Law 

Washington tackles the software problem, kern. 
Christopher, art 6:5 MayBl |i 123-133 *** 
Copyright / Law 
PC-8001 

NEC PC-B00I r a new Japanese personal computer. 
kelth/Kocher, hr 6:1 Janfll p72-6S *** 
Hardware Revi?w 
PDP-11 

BASIC to assembly language linkage, Fitzgerald, 
Pat. col U 3:7 Jul78 pll2-114 *** 

Prograranlng Instruction / BASIC / Assembly 
Language 

Computer art [About the cover - dolor graphics 
done on a GRASS system), Befanli/TetZ. col 
2:10 Qct77 p22-25 *“ Art t High Resolution 
Graphics 

Harvesting the sun's energy. Mtibus, George, art 
LI 63 7 Juiai P48-58 *■* Energy / 
Simulation 

JACP0T (slot machine simulation in BASIC), 
Hastings, Edwin, art Q 3:0 Aug78 pLGG-167 
*** Games 


POP-11 (CONTINUED) 

quad terminal interface, Alpert, Stephen, art 
5:2 FebBO pllG-129 *** Interface / Terminal 
/ Hardware Construction 

PDF-a 

Chip off the olde PDF B/E: the Intersil EMfilOQ 
part 1. Nelson, Robert, art 1:9 May76 
pGQ- 6 a *** Microprocessor / 1M6IQG / Hardware 
Review 

Chip off the olde PDP B/E; the Intersil IM61DD 
part 2, Nelson. Robert, art 1:10 Jun76 
p5B-G2 *** Microprocessor / IM61Q0 / Hardware 
Review 

Good grief I ("Snoopy 1 ' as seen on a PpP-S/S). 
Brockman* Dave, col 1:11 Jul76 p74 *** 

Art / Graphics 
PEOPLE 

Chess 4,7 versus David Levy: The ConGuter beats a 
chess master. Douglas, J.R. art 3:12 Dec7B 
pan-90 +** Chess / Contests 
Emperor's old clothes (lecture by the 1980 ACM 
Turing Award winner). Hoar** Charles- art 
6:9 SepBl p414-425 *** History 
Grandmaster Walter Brown versus Chess 4.6. 
Douglas, John, art 4:1 Jan79 pi 10-115 *** 
Chess / Contests 

(hitstanding con^uter hobbyist of the year award 
(Sol Libes), Dilks* John, col 1:15 Nov7G 
pl 6 “* 

Some candid shots from Personal Confuting 76, 
art 2:1 Jan77 plDO-lDi Shows 

PET 

Beginner's guld* to spectral analysis, part Is 
tiny timesharing nuslc. Zirnnernnann, Mark, art 
Ll 6:2 FebBl pG8-9D *** Music / Fourier 
Transforms / Mathematics 
Beginner's guide to spectral analysis, part 2, 
Zlrmnermann, Mark, art L3 6:3 MarSl 
pi66-I98 *** Fourier Transforms / Image 
Processing / Holography 

Changes to FLOPTRAN-IV. Watson, George. Col Ll 
6:7 JulBl pl34 •** Compiler f Languages 
Commodore's new PET computer, col 2:10 0ct?7 
p5Q *** Microcomputer System 
Energy conservation with a microconsiuter. 

Jackson/Callahan, art Ll 6:7 JulBl 
pl78-208 *+* Energy / Home 
FLGPTRAN-IV: a tiny compiler* Zlmnermann, Mark, 
art Ll 5:10 Oct80 pl96-2Z3 *** Cdfi^iler / 

Languages 

Formatting dollars and cents, Palenlk, Les, col 
Ll 3:10 0ct78 p 6 B »* m Mty Program / 
Mathematics 

Give your counter an ear for haws, Munnecke, 
Tom. art Ll 5:5 MayBQ p 198-200 *** 

Information Storage 7 Programing Instruction 
Interfacing the PET to a line printer, Govind, 
Mi- ert Ll 4:11 Nov 79 p 98-102 *** 

Printer / Interface 

Multimachine games. Hasserman/Stryker, art Ll 
5:12 Dec80 p24-40 *« Games / Interface 
PET 2001 (User's report: the PET 2001), Fylstra, 
Oan. hr 3:3 Mar ?8 pll4-127 *** Hardware 

Review / Microcomputer System 
Quest [Adventure type game). Chaffee, Roger, 
art Ll 4;7 Jul79 pl7b-lS6 *** Games / 
Strategy 

Simulating physical systems: the two-dimensional 
ideal gas, Zimnerman, Mark, art Ll 4:4 
Apr?9 p26-41 “* Sltmilation / Science 

Solving soma cubes and polyotninp puzzles using a 
microcomputer. Macdonald, Douglas, art L3 
4:11 Nov79 p26-52 •** Puzzles / Games t 

Mathematics 
PHOTOGRAPHY 

Counter-controlled viewing of the 1980 eclipse. 
Helmers. Carl, col L 6 5:5 May80 pb+ *** 
Control / Astronomy / Apple II 
Computers and eclipses, Helmers. Carl, col 4:7 
Jul79 pB-14 *** Astrnnomy / Science / 

Con tro 1 

Hunting the coaputer lied eclipse. Helmers^ Carl, 
col Lfi 5:3 MarfiO p6-12t *“ Control / 

Astronony / Apple II 
Making color slides with an IntecoSor 
microcomputer. Grogonp, Alan, art 5:1 JanB0 
p20-Z4 *** Color Graphics 7 Intecolpr 
Photograph is also hard copy. Egbert, Dwight, 
art 3:5 May ?8 pI0-14 *** Color Graphics f 

High Resolution Graphics 

PILOT 

Computer assisted instruction on a microcomputer- 
Davidson/et al. art 3:11 Nov70 p9Q-94 *** 

Computer Assisted Instruction / Higher 
Education 

PtLOT/P: implementing a high-level language in a 
hurry. .Mundie, David, art l 6 5:7 Jul30 
P154-170 **• Computer Assisted Instruction / 

Pascal 

PL/M 

What this country needs Is a good B-bit high 
level language- Helmers, Carl, co) 1:4 
Dec?5 p5-10 *** languages / BASIC 

PLOTTER 

Another plotter to toy with, revisited: design 
and construction details- Newcomb, Robert, 
art U 5:2 FehSO p?D?-Z07 *** Hardware 

Construction / KIM / Design 
Another plotter to toy with. Lucas, Peter, col 
4:2 Feb79 pliG-Gd *** Design 
Controlling small DC motors with analog signals. 
5weer/et al. art 2:3 Aug77 plB-24 
Control / Analog/Oigital Circuit f Simulation 
Digital plotting with the Apple II computer. 
Hallgren, Richard, art Ll 6:5 MayBl 
p296'314 **+ Plotting / Apple II / Interface 

Drawing with UC50 Pascal and the Hiplot plotter. 
Stork, James, art LG 6:10 Dctfll p214-246 
ni** Plotting / Pascal / Z-BD 


PLOTTER (CONTINUED) 

Mauro Proac plotter, Dahmke, Mark, hr Lfi 6:10 
OctBI p383-384 *** Hardware Review 

More on Inexpensive plotters- Carmichael, 

Michael ► col 2:L0 Qct?7 p58-59 *** 

Plotting / Design 

Plot continues. Halter, Leslie- Art 5,1 JanBD 
pi30-l44 *** Design 

Some plotting connents, Roberts, T.P, col 3:2 
Feb78 pl72-L75 *+* Plotting / Design 
PLOTTING 

Digital plotting with the Apple II computer. 
Hallgren, Richard, art LL 6:5 MaySl 
P296-3I4 *** Apple II ? Interface / Plotter 

Drawing with UCSD Pascal and the Hiplot plotter- 
Stork, James- art L 6 fi:LO OctBL p2H-24G 
*** Pascal / 7-80 / Plotter 
General interpolating graphics package for the 
TRS-ea*. Cohen/Crowe, art Ll 5:11 riovBO 
p296-310 Graphics / TRS-B0 Model I / 

Mathematics 

Graphic color slides, part L. Grogono, Alan, 
art Ll 5:11 NovSO p!26-144 color 

Graphics f Coiipucolor 

Graphic Color slides, part 2, Grogono, Alan, 
art Ll 5:12 DetSQ p96-L12 +** Color 
Graphics / Cosnsucolor 

Hidden line subroutines for three-dimensional 
plotting. Gottlieb, Mark, art Ll 3:5 May78 
p49-5G •** Prograraning Instruction / 
Three-Dimensional Graphics 
Minimizing curve-plotting calculation. Gowker, 
Timothy, art L9 4:12 0ec?9 pl34-142 
Programming Instruction / Hewlett-Packard 
More on Inexpensive plotters, Carmichael T 
Michael, col 2:10 Oct77 p5S-59 *** 

Plotter / Design 

PL0T3D: a function plotting program. Stoddard, 
Mike, COl Ll 3:5 Hay78 p80-8l *-* 

Three-Dimensional Graphics 
Plot Is incomplete without characters 

(plotting)*. Lerseth, Richard, art L3 L:ll 
lRj 178 pG4-72 *** Prograiming Instruction 

Rotation algorithm [graphic designs). Bates, 
Samuel, col Ll 6:1 JanSL p328-333 *** 
Graphics / Hewlett-Packard 
Slu^llfylng the curve-plotting calculation by 
geometric means, Nawrocki, A. David, col 5:5 
MayGO pIS2 *** Mathematics 
Some example plots, Oameron* David, col Ll 
5:2 FehBO pL4Q-L44 *** CromemcO / Art 
Some plotting cortnents. Roberts* T.P. col 3:2 
Feb?B pl?2-l75 «** Plotter / Design 

XYZ phen-omcnon: stereoscopic plotting by 
computer. Powers, William, art Ll 4:10 
Oct79 P140-149 *‘* North Star / 
Three-Dimensional; Graphics 
POETRY 

Trees (on the virtues of LISP), Steele, Guy. 

COl 4:10 Qct?9 pl92494 «** LISP 

POWER S0PPLY 

Calculating filter Capacitor values for con^uter 
power supplies*. Thomas, John, art 5:4 
AprBO pll3-122 *** Design 
DC to DC converter, Ptcco, Michael, art 5:5 
MayBO p20 *** Design / Conversions 
Line-failure Indicator. Olson, Hank, col 5:11 
NtovSO p 86-88 *** Test Equipment / Hardware 
Construction 

Mo power for your interfaces’ Build a S W DC to 
0C converter. Clareia, Steve, col 3:10 
Oct73 p22-3l «* Hardware Construction / 
Conversions 

On converting GO Hz VDH-ls to 50 Hz line current. 
Howchanuk, Timothy, col 3:6 Jun?B pi30 
*** Conversions 

Power-line protection circuit, Schneider, Neil. 

art 5:3 Mar 8 D pi26 *** Design 
Protection circuits. Ncwswanger/Schafer, col 
5:9 SepBO p96-90 *** Design 
Spikes: pesky voltage transients and how to 
minimize their effects. McCain, John, art 
2:11 Nov 77 pSA-56 *** Design 
Switching power supplies: an introduction. 
Ciarcia, Steve, col 6:11 Novfll p3G-45 *** 
Design / Hardware Construction 
Tick...Tick,..Tick....Boooom [safety problems with 
small TV sets). Jazembski, w.B. col 3:4 
Apr78 pl54-155 *** Video Display / Design 

Watts Inside a power supply. Liming, Gary, art 
2:1 Jan?7 p42-48 *** Design / Conputer 

Instruction 
PREDICTIONS 

Appliance computer, circa 1977. He Inters, Carl. 

col 2:1 Jan77 p4* *** Microcomputer System 

Excerpts from future history. Surgeson, John, 
art 1:14 Oct76 pU6-Ll7 “* Future 
Memory: the growth of a resource* Helmers, Carl, 
col 3:6 Jun7S p 6 + •** Memory 
Predictions* predictions,,,, Libes, Sol. col 
G:L Jan3l p204 *** Future 
Shadow, Buck Rogers, and the home computer (home 
applications), Gardner, Richard, art 1:2 
0ct75 p56-60 *** Home / Control / future 
This elephant never forgets [bubble memories from 
TI). Helftiers, Carl, col 2:7 Jul77 p 6 + *** 
Bubble Memory 

Trends in applications. Helmers, Carl, col 1:9 
May7G p4-6+ *** Home 

Vision of an industry [dimensions of tbe software 
publishing problem). Helmers, Carl, col 3:8 
Aug73 p 6 + *** Software Publishing / Pascal 
PRINTER 

6BD0 Selectrlc 10 printer program. Guzzon, 
Fulvio. art L3 2:6 Jun77 pi40-142 *•* 

Utility Program l IBM / 6800 
Axiom EX8Q0 Printer: a user's report. Bosen, 

R.J* hr 3:7 JuUB p28-29 *** Hardware 
Review 


426 December 1901 © BYTE Publications Inc 






PBQGRAM 




:• T,.. I 




CPA’s Celebrate CPAids 
1040 Federal Tax Software 

Our Master Tax program for your microcomputer features a year-round 
fixed-asset program and a proforma tax organizer Choree of 4 print 
routines, 12 different schedules and 17 forms. 

CP/llDS 

1640 Franklin Are., Kent, OH 44240 (216) 678 9015 



ADALAB Is a small lab computer system with LARGE capabilities from 
interactive Microware, Inc. 

ADALAB HARDWARE PACKS MORE POWER.. for collecting data and com 
trolling your laboratory instruments. It Includes a 12-bll analog voltage Input, a 
12-bfct analog voltage output, 8 digital tenet In putt, 8 digital control outputs, a 
32-blt real-time clock and two I6~b!t time rtf counter* .ALL ON A SINGLE 
APPLE INTERFACE CARD! 

QUJCKI/O SOFTWARE MAKES IT EASY. Simple command! In BASIC give 
you control of all hardware features or ADALAB. Semple programs end eisy-to- 
g a* me nut It will enable you to start using your ADALAB system right away. Ad¬ 
ditional software for laboratory application* Is available at exirs cost, A com¬ 
plete aeir-teet diagnostic program Is Included to assure you that all of the hard¬ 
ware Is working properly and accurately. 

^ * Saves time by eliminating manual calculations. 

n * Is easy to use becausa ihe manuals and software are complete and weir 
V written. 

A * Saves money by adding convenience end utility to older instruments. 

L ■ Has a greet memory to store and organize experimental data, 

A * la versatile; It works with many different Instruments. 

n * Is more accural* than a meter or chart recording. 

B * Is fully supported by a dedicted team of scientists. 

GREAT PRICE/PERFORMANCE.the ADALAB Add-On Package With Inter¬ 

face card, cables, self-test module. QUICKPO™ software and manuals Is 
available today for ONLY $495. 


Pul a complete, reliable computer system In your Laboratory FOR ONLY 
13295, Including a 48K APPLE II + * computer, disk drive, graphlcBrtsxt printer, 
video monitor and ADALAB Add-on Package. 

Send tor FREE hardware and software brochures or enclose $10 for com¬ 
plete manuals For 1 attest service, call In your VISA/Master Card order NOW. 
D«.l.r inquiries Invited! -Tradmarks gfAppleComputer. Inc. 




■Si 


INTERACTIVE MICROWARE, INC. 

P.O. Box 771, Dept. B State College. PA 16601 
CALL (614) 236-6294 lor IMMEDIATE ACTION 







LOOK! 


MICROACE/ 
SINCLAIR USERS 


IMkrofkeJ 


Please make checks and money orders payable to MicroAce or phone your order quoting Master Charge, Visa, 
Diners Club or American Express number for immediate despatch. Add 6% Tax for Shipments inside California. 
MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone: (714) 5472526 


TV GAME BREAK OUT KIT 

Has got to be one ol the world's 
greatest TV games You ready qei 
hooked Has also 4 other pinball 
games and lots ol options 
Good hit lor upgrading old 
amusement games 

MINI KiT PCS. sound & vision modulator, memory chip 
and rile code chip Very simple lo construct $30.00 
OR PCB *6.00 MAIN LSI $17,00 


74 L SCO 
75LS04 
74LS05 
74LS10 
74LS32 


*0.15 
«0.15 
$0.20 
$ 0.29 
$0,35 


TTL SALE 

74LS74 $0.45 

74LS86 #0.55 

74LS9Q $0.90 
74LS157 $1.20 

74LS166 *1.75 


74LS365 $0-75 

74LS373 $2,20 

28QA $5,50 

zao $4.20 

HE6 7805 $0.90 


SOCKETS LOW PROFILE 

14 PIN $0-10 T8 PIN $0.15 24 PIN $0.25 

IG PIN $0.10 20 PIN *0.15 40 PIN $0.30 

10V Power Adapter 600ml $«,90 UHF Modulators $3.90 


8K FLOATING POINT 
SUPER ROM PACK 

WITH N EW MA N U AL ON LY $35 


MICROAGE/SINCLAIR 
VIDEO UPGRADE KIT 


Only runs with NEW HOM 
(Smooth screen display I 


ONLY $29 


MICROACE/SINCLAIR 
16K RAM PLUS 
EXPANSION BOARD 


3 SLOTS WITH EXTRA POWER SUPPLY 

i6K r* 


$149 


ONLY 

4K $ 110 


PMC PERSONAL COMPUTER 

Ideal tor small businesses, schools, colleges, homes, etc 
Suliable for (he experienced, inexperienced, hobbyist, 
leather, etc ___ 

EG3000 


Senes 


WITH 


NEW 


EXTRA 


KEYS! 




$575 


POSTAGE 


* 16K user RAM 
plus extended 12K Microsoft 
BASIC m ROM • Fully TRS 30 Level |l 
software compatible • Huge 
range of software already available • Self contained, P5U, 
UHF modulator, and cassette • Simply plugs into video 
monitor or UHF TV * Full expansion to disks and printer 
• Absolutely complele just fit into mains plug 


SHARP 

PC 1211 
$190 

COMPUTER 
POWER THAT 
ONCE Fit LED A ROOM 
CAN NOW BE CARRIED IN YOUR POCKED 

• Programs In BASIC * "QWERTY r Alphabetic 
Keyboard *1.9K Random Access Memory 

• Long Baltery Lite. 


GET YOURSELF A NEW EPSON 
MX80 ft MX70 PRINTER 
SAVE A FORTUNE 


Professional 
audio mixer 
that you can 
build yourself 
and save 
over $200. 

Only $199 lor 

complete kit, 

power supply 
$50.00 


POSTAGE 

$20 


LMicrofkeJ 

A COMPLETE 


2K Kit only $149 

Post and Packing FREE 
Sinclair is a Registered Trademark of Sinclair Research Lid 


POSTAGE 

$20 


Flail TR580 


Price on application 


Interface Cards tor Apple. 
Pel, THSS0. and PMC 
RS232 Interface Cards 
necessary for parallel 


Circle 262 on inquiry card. 
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PRINTER (CONTINUED) 

Challenger writes on Comprint. Carlson, Edward- 
col L3 6:4 AprBl_ p3l0-312 *** Interface / 
QSI f Hardware Mod if tcation 
Epson MX-80 and MX-70 printers. Cohan, Kevin, 
hr L3 6:5 MayBl p22-34 *** Hardware 
Revlew 

Guide to Baudot machines: part 1, description of 
available devices- McNatt* Michael, art 2:4 
Apr?? pl2-17+ *** Baudot Code 
Guide to Baudot machines: part 2 , interfacing 
techniques- McNatt* Michael- art 2:5 May?? 
p98-104 *** Interface / Baudot Code 

Guide to Baudot machines: part 3, a teleprinter 
test circuit- McNatt, Michael- art 2:6 
Jun?? pl54-15? *** Test / Interface / Baudot 
Code 

Heath H-L4 printer, Rehra* Bradford- hr L3 6:2 
FebSl p253-260 *** Hardware Review / Heath 

How to drive a teletype without a HART. Jewell, 
Gregory, art 2:1 Jan77 p3£ *** Interface 
/ Serial Input/Output / Parallel Input/Dutput 
Image processing with a printer- Calkins, Clark., 
art L3 6:2 FebSL p220-248 *** [mage 
Processing 

Integral Data's Paper Tiger 460. Uiliner, 
EliaMm- hr U 6:10 Octal p378-302 +*+ 
Hardware Review 

Interface an ASCII keyboard to a 60 mA TTY loop. 
Cotton, Jay. art 1:8 Apr7E p46-47 *** 
Interface / Keyboard 

Interface your computer to a printing calculator. 
Astmann, Robert, art L3 3:12 Dee7fl p94-99 
** x Interface / 8QS0 / Calculator 
Interfacing TTL to a 2D mA current loop. Hsiao, 
H.S. COl 4:2 Feb79 pl50 +** Interface / 
R5-232 / TTL Gates 

Interfacing the 60 mA current loop. King, 

Walter, art 1:12 Aug76 p96-97 *** 

Interface i Hardware Construction 
Interfacing the IBM Selectric keyboard printer 
(teaching KIM to type)*. Fylstra, Dan. art 
L3 2:6 Jun77 p46-52+ *** Interface / lUM / 
Hardware Construction 

Interfacing the PET to a line printer. Govind, 
P.K- art LI 4:11 (Jov79 P9B-102 *** 
Interface / PET 

List Pager (Apple II utility). Lovett, Allan. 

COl LL 6:1Q 0ct8L pl22 *** Utility 
Program / Apple II 

PAPERBYTE bar codes with Integral Bata Systems 
printers. Louis, G. col L6 6:5 MayBl 

p228-232 rt * Bar Codes f PAPEflSYTES / 
Picture-perfect Apple- Roybal* Phil, art 6:1 
Jan8l p226-235 *** High Resolution Graphics 

/ Apple II 

Radio Shack's Daisy Wheel Printer II. Kolya, 
Yvon. tir 6:2 Fehfll p30-34 «* Hardwire 

Review 

5WTPC PR-40 alphanumeric printer (review). Kay, 
Gary, hr 2:3 Mar77 plS-24 ** 4 Hardware 

Review / 5WTPC 

Thompson lister (for 6-MKJ programs). Thompson. 
Noel, col Ll 1:14 Qct76 p99 **" MIK30G / 
6800 / Utility Program 

UPC bar codes with the Centronics 737. Anderson. 
John, col LI 6:5 MayBl p22B+ *** Sar 
Codes f TR5-B0 Model I 

PROGRAM OPTIMIZATION 

Introduction to code tightening / Mining the skip 
chain for extra bytes... Gass, Geoffrey, col 
13 5;2 FehBO pl46-14B *** Assembly 

Language / 6800 

Low-level program optimization: some illustrative 
cases. Lewis, James, art 4:10 0ct79 
plGfl-172 *** 

More on skip Chains- Williantsen, Mark, col L3 
5:9 SepBO p31S-32G M4 Programming 
Instruction / 6800 

Optimization: a case study. Noyce, William, art 
L3 3:4 Apr78 p40-45 *** Programming 

Instruction / 8080 

PROGRAMING AIDS 

Aids for hand assembling programs, Pfeiffer, 
Erich- art L3 4:5 May 79 p23B-244 *** 
Assembly Language / KfM / Assembler 
Coding sheet for FORTH. Bumgarner, .John, cel 
L? 6:3 MarBl pl55-l&2 *** FORTH 

PROGRAMMING DESIGN 

Data-base management systems: powerful newcomers 
to microcomputers- GagTe/Koehler. art Ll 
6:11 Ngyfll p97-122 *** Data Base Management 

/ Prograrminy Instruction / North Star 
In Formation hiding in Pascal: packages and 
pointers- Feldman, Michael, art L6 6:11 
Nov81 p493-498 *** Pascal / Mathematics 

Is this really necessary? A first look at design 
techniques- Williams, Gregg- col 6:3 Marfll 
pfi-lQ* *** Prggramnlng Instruction; 

Network tools: ideas for intelligent network 
software. Reintjes, Peter- art L6 &:1Q 
OctBl pL40-l 74 *** Network4 f 

Te 1 ec oinrhin 1 eat 1 on s 

PROLOG: a step toward the ultimate computer 
language. Ferguson, Ron- art L9 6:11 NqvBI 
p384-399 *** Languages / Robots 

Should the DO loop become an assembly-language 
Construct?- Williams, Glenn, art 6:10 OctBl 
p4L3-41fl *** Assent Iy Language / 
Microprocessor 

Ultra-low-cost network for personal cumputers. 
Clements/Daugherty. art 6:10 OctBl p5U-66 
*** Networks 7 ysterns f Progranming Design 
PROGRAMMING INSTRUCTION 

"My Dear Aunt Sally" algorithm*. Grappel* 

Robert, art 1:6 Feb?6 plfl-25 *** 
Definitions / Algorithm 


PROGRAMMING INSTRUCTION (CONTINUED) 

1302 op codes. Melton, Henry, art 4:6 Jun79 
pl46-147 *** 1602 

6502 gets microprograrunable instructions, 

Harrod, Dennette. art L3 5:10 DctSO 
p2S2-285 *** 6502 / Hardware Modification 
6502 loop control. Can^bell* Gordon, col 13 
5:9 SepBO p322 *** 6502 

6502 op code tabic. Fugitt, Lemuel, col 2:3 
Mar?7 p 36 *** 6502/ 

APL arid graphics, <eHerman;, Eduardo. Srt 19 
3:9 Sep73 p40-53 *** APL / Graphics 

API interpreter far microcomputers, part 2; 
evaluation expression. Wimble, Mike, art 2:9 
Sep77 pl26-155 *** APL 
API runs Circles. Nicholson, Philip. Cbl L9 
6:12 DecSl p4&4-435 *** APL 

APL update (difference between operators and 
functions). Anthony, E.H. col 2:8 Aug77 
pl7+ *** APL 

Add macro expansion to your m 1 croco*ptiter, part 
1- Brown- David, art L3 5:10 OctSO 
pi54-170 *** Assembler / Assembly Language 
All this just to print a quotation mark?. 

Chapman, David, art Ll 2:5 May77 pi32-133 
*** BASIC 

Alpha locking in software (uppercase to lowercase 
conversion). Lewis, W.5. col L3 5:5 May60 
p152-154 **» Conversions / Z-BO 
Alpha-beta pruning*. Maurer* H.Q. art 4:11 
NOv79 pS4-96 *** Chess 

Atari tutorial* part 2: graphics indirection. 
Crawford* Chris, art Ll GjlO Octal p70-64 

*** Atari / Graphics / Color Graphics 
Atari tutorial, part 3: player-missile graphics. 
Crawford, Chris, art Ll 6:11 Novfll 

p312-333 *** Atari / Graphics 
Atari tutorial, part 4: display-list interrupts. 
Crawford* Chris- art Ll 6:1? DecBl 

p!66-L86 *** Atari / Graphics / Video Display 

BASIC bit twiddling. Owens, Ralph, col Ll 4:7 
Ju179 p L 92 *+* BASIC 

BASIC formatted output (PRINT USING suhroutines)- 
Roch. William, art Ll 5:2 FebftO pl76-lfl6 
*** Utility Program / BASIC 
BASIC to assembly language linkage. Fitsgerald. 
Pat. col L3 3:7 Jul7B pll2-114 *** BASIC 
/ Assembly Language / PDP-11 
BASlCally BASIC (an informal Introduction te 
BASIC), Baker, Robert, art Ll 2:7 Ju177 
p96-115 *** BASIC / Languages 
Beating North Star - MITS inconpatability. 

Miller, Alan, col L3 3:7 Ju173 pll9 *** 
North Star / Altair 

Bug in BASIC. Maurer- W.p. col Ll 6:1 JanBl 
pl88-l96 *** BASIC / Test 

Building date structures in the Smalltalk-BO 
system. Althoff* James, art 19 6:& AugBl 
p23Q-27S *** Smalltalk / Information Storage 
/ Data Structures 

Buried gold in the SR-52. Penn, Cl if- art L3 
1:16 Dec?6 p30-34 *** Calculator 

C: a language for microprocessors?. Madden, J. 
Gregory, art 2:10 Qct77 pi30-138 *** 
Languages / C Programming Language 
Change your GGTOs to FOR...NEKI loops. Carew, 
David, col Ll 6:1 JanSi p334 *** BA5IC / 

Changing a BASIC FOR-.-NEXT loop into a 
REPEAT,..UNTIL loop, Maiorana* James, col Ll 
6:9 Sepfll pl62 *** BASIC 
Common mistakes using Warnier-Orr diagrams. 
Higgins, David, art 4:3 Mar79 pi70-176 *“ 
Structured Programning 

Computer chess tutorial. Uhalaitd* Norman- art 
3:10 Oct73 plGB-lBi *** Chess 
Computerized mailing list- Doyle, Thomas- art 
Ll 4:1 J an 7 9 pB4-B9 *** Mail List / BASIC 
Confuting time between dates- Condon, Paul, col 
Ll 5:6 JuinGQ p202 *** Calendar 

Correct order of operations can shorten code: 
pointer decrementation. Hooper, Philip, col 
13 5:3 Ptar&Q p242-244 *++ 6502 

Creating a chess player, part 2; Chess 0.5. 
Frey/Atkin- art L6 3:11 Nov7a pl62-lBl 
*** Chess / Pascal 

Creating a chess player* part 3: Chess 0,5 

(continued). Atkin/frey. art L6 3:12 Dec78 
pi40-157 **" Chess 7 Pascal 

Creating a chess player, part 4; strategy tn 
computer chess. Frey/Atkin- art 4:1 Jan79 
pi26-145 *** Chess 

Cryptography In the field, part 2: using the 
pocket calculator*. Costas, John, art L2 
4;4 Apr?9 pi44-165 *** Cryptology / 

Calculator 

Cutting the Gregorian knot (handling dates in a 
computer), Pulier, Myron, col Ll 5:3 MarSD 
pi88-193 *** Calendar 

Cybernetic crayon: a low cost approach to.--color 
graphics. Owyer/Sweer. art L3 1:16 Dec76 
P24-29+ *** Color Graphics / IHSAI / Art 

Day Of the week and elasped time programs. 

Agues. W-&. col Ll 4:9 Sep?9 pl2fi-129 •** 

Calendar / BASIC 

Design an on line debugger. Wier/Srown. art 
i:& Apr76 p56-6? *** Debugging / Assembly 

Language 

Designing structured programs- Weems. Chip, art 
L6 3:8 Ayg73 pH3-I54 *** Pascal / 

Structured Programing 

Don't waste meinory space (one way to squeeze fat 
out of test strings). Baker* Robert, art 
L:16 Dec?6 p5B-59 **" InformatIon Storage / 

ASCII 7 Memory 

Dr Welles' economy floppy disk drivers: nvach Ine 
readable object code, Welles, kerneth. art 
L2 2:7 Jol77 pl56-157 *** Floppy Disk 

Drive / Bar Codes 


PROGRAMMING INSTRUCTION (CONTINUED) 

Easy prograrmiing System (hexadecimal Interpretive 
programming system). Weisbecker* Joseph- art 
L9 3:12 Dec78 plOfl-122 *** Hexadecimal / 
CD3MAC 

Efficient storage of morse character codes. 
Krakauer* Lawrence, art L3 L:L4 Oct?6 
p36-3S *** Ham Radio ( Memory 
Exchange evaluator for computer chess. 
Spracklen/Sprackten- art L3 3:11 Nov73 
pi6-23 *** Chess / 2-B0 

FORTH extensibility or how tu write a coiT^iler in 
25 words or less. Harris, Kim. art L7 5:3 
AugBO pl64-184 *** FORTH i Compiler 
FORTRAN and its generalizations, Maurer* W- 
Doug las- art 3:12 Dec78 pI94-2GG *** 
FORTRAN 

Fast line-drawing technique. Higgins- Kike, col 
Ll 6:8 AugBl p414-416 *** Graphics 
Faster BASIC for the Ohio Scientific. Sauter, 
John, col Ll 6:5 MayBl p236-242 *** 0SI 

/ BASIC / 6502 

Files on parade, part 1: types of files. Klein, 
Mark, art 4;2 Feb?9 plB6-192 *** 

Information Storage / Data Structures 
Files on parade, part 2: using files- Klein- 
Mark. art Ll 4:3 Mar79 p3Z-41 *** 

Information Storage / BASIC / Data Structures 
First steps in computer chess programing. 
Spracklen/Spracklen. art L3 3:10 Dct?S 
p86-9S *** Chess / Z-80 

Five useful programs for the SC/MP. Kapps, 
Charles, art L3 4:11 Nov79 pi72-188 *** 
SC/MP 

Fundamentals of sequential file processing- 
Smith, Wayne, srt 2:10 oct77 pU4-127 •** 

Informatidn Storage / Tape Cassette / Data 
Structures 

Give your computer an ear for names. Munnecke* 
Tom, art H 5:5 May80 pl96-2GO *** 
Informatlun Storage / PET 
Good cents (formatting dollars and cents without 
PRINT USING)- Childress, James, let Ll 6:2 
Fetal pi50 *** BASIC 
Graphic execution display (051). Minton, R.B. 

col Ll 6:4 AprBL p34 *** 051 

Graphic manipulations using matrices. 

Hunger ford, Joel, an Ll 3:9 Sep7S 
pi56-165 *** Graphics / Three-Dimensional 
Graphics 

Graphics fundamentals- Sand ifur, Kathleen, art 
L9 6:1D OctBl p2B4-30D *** Graphics / 
Hewlett-Packard 

Graphics in depth: 3-D adds a new dimension to 
your display, Walters/Harris, art Ll 3:6 
May78 p 16-111+ *** Graphics / 
Three-Dimensional Graphics 
Hidden line subroutines for three-dimensional 
plotting, Gottlieb, Mark- art LI 3:5 rtay?fl 
p49-S3 *** Plotting j Three-Dimensional 

Graphics 

Implementing dynamic data structures with BASIC 
files. Carter* Ted. art Ll 5:2 FebBO 
p92-lQ2 *“ Information Storage / Data 

Structures / BASIC 

In praise of PASCAL, Mundle, David, col L6 
3:S Aug7S p110-116 *** Pascal / Structured 

Programning 

"Indirect addressing for the 6502. Skier, 

Kenneth, art L3 5:1 JanBD piIB-120 *** 
6502 

Information-retrieval system. Etmore/Agarwal. 
art 5:ID OctBO pll4-l5D **‘ Information 
Storage / Data Base Management / Data 
Structures 

Ins and outs of CP/M- Larson, James- art L3 
6:6 Juris 1 p26B-300 *** CP/H 

Intel B0DB table nf octal op codes and "old" 
mnemonics, col i:2 0tt75 pB4-85 *** 8D0B 

Interact with an ELM {monitors}- Gable, q.h. 

art 1:10 JunfB p66-72 *** Monitor 
Introduction to addressing methods, Zarrella, 
John, art 1:10 Jwn76 p76-0O *** Machine 
Language / Computer Instruction 
Introduction to data compression. Corbin, 

Harold, art L3 6:4 AprSl p218-250 *** 
Information Storage / Data Structures 
Introduction to tables. Butterfield, James, art 
3:4 Apr78 p18-21 *** information Storage / 

Dat4 Structures 

Is the 5malltalk-8D system for childr^nf. 
Goldberg/Ross- art &:S AugBl pJ4B-16B 
Smalltalk / History / Children 
KIMER: 4 KlM-1 timer, Baker, Robert, art L3 
3:7 Ju178 p!2 *** Cluck / KIM 

Keyboard input software for the ZBO- Newcom- 
Kerry. cpl L3 4:11 Ilpv79 pI92-193 *** 
Keyboard / Input/Dutput / Z-flO 
Let your fingers do the talking (scanner 

applications)*. Clarcia, 5teve. col Ll 3:9 
SepZfl p94-10O *« Input/Dutput / Video 

Display 

M1CR00: using BASIL to learn assembly language, 
Pickett. Robert, art Ll 5:7 JulBO p236-24S 
*** As sent) ly Language / Simulation 
Machine language programming for the "8000" (CPU 
instruction set). Wadsworth, Nat. art 1:11 
Jul76 p30-3? *** Machine Language / BODS 

Machine language programing for the "8008“ 

(fundamental skills), Wadsworth. Nat. art t3 
1:13 $ep7& pB4-91 Machine Language / 

B0OB 

Machine language progr-amning. for the “S0€8“ 
(Initial steps), ifadsworth, Nat. -art 1:12 
Aug?6 p4D-42 *** Machine Language / 8008 

Maintaining a single exit point. Inselberg, 
Armond. col L3 5:5 Ma/00 p!54 *** 

Assernbly Language 
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-for Epson, NEC, Okidata, Centronics, Paper Tiger 

and other printers. 


PRINTER PAL Model PI00 


PRINTER PAL Model wilh IPSON MXI00 printer 

with EPSON MXflDFT printer 



MODEL P80 measures 14 1 /* "W x 13"D x 4 VS * High 
MODEL PI00 measures 21 9 W x 13*D x 5 1 /?* High 

BOTH MODELS HAVE THE FOLLOWING FEATURES: 

★ Stores paper below printer for extra convenience and space, 

★ Steel construction for sturdiness and durability. 

★ Attractive black textured finish & rubber feet. 

★ Ribbon or power cable clip to keep cable away from paper 
feed path. 

★ Fully adjustable paper support brackets. 

★ High quality materials and workmanship throughout 

P80 $29.95 PI 00 $49.95 

COMPLETE 

SEE YOUR DEALER OR ORDER DIRECT FROM: 

EfBQJ, Inc., P.O. Box 5281. Torrance. CA 90510 
(213)325-1900 

Add $400 per order for shipping & handling. California residents add b% sales lax. 
Please be sure to include your name, address, zip code and full payment with order 


More Tarbell Quality... 

S-100CPU/IO BOARD 



One of the outstanding 
features of this Tarbell CPU 
board is memory-management 
hardware that allows dynamic 
mapping of logical to 1 
Megabyte of physical memory 
in 4K blocks. The on-board 
table memory may be loaded 
by the programmer or system 
software with I/O commands. 

This board is also designed 
to implement multi-user 
operating systems, such as 
MP/M® from Digital Research 
and includes a crystal 
controlled programmable 
timer which can be used for 
time-slicing multi-tasking 


operations. 

Another feature Is 
programmable priority 
vectored interrupt hardware 
that allows the programmer 
to selectively disable any 
combination of six interrupt 
lines. 

ThisZilog Z-80A CPU will run 
at 2 or 4 Mhz, has two RS-232 
Serial I/O ports and comes 
with a full six-month warranty. 



950 DOVLEN PLACE • SUITE B 
CARSON, CA 90746* (213) 538-4251 


Circle 4GS on inquiry card. 



P.O. Box 1166 * 16260 Midway Road 
Addison, Texas 75001 • (214J 661-1370 


HARDWARE: 


SOFTWARE; 


CBM 8032 Computer, 


ozz 

S299 

80 Column SI 195 

Wordcraft 80 

299 

C8M 8050 Disk Drive 

1395 

Tax Preparation System 

380 

CBM 4032 Computer, 


IRMA 

380 

40 Column 

995 

Dow Jones Portfolio 


CBM 4040 Disk Driwe 

995 

Management System 

115 

CBM 4022 Printer 

649 

Personal Tax 

55 

CBM VJC 20 Computer 

263 

Pascal 

229 

CBM VS 100 Cassette 

68 

Assembler Development 


PET to JEEE Cable 

33 

Package 

77 

IEEE to IEEE Cable 

39 

Wordpro 4+ 

329 

BASF Diskette, Box of 10 

30 




Order TOLL FREE 
1+800-527-3135 

T D AM to 4 PM CDT Monday through Friday 

Texas residents call 1+2J 4-661 -1370 
VISA, MASTER CHARGE, MONEY ORDERS, AND COO. 
“Certified Check" accepted. 

Units In stock shipped within 24 hours, EO.B, Dallas, Texas. 
All equipment shipped with manufacturer's warranty. 

Residents of Texas, Louisiana, Oklahoma City and Tulsa, 
Oklahoma must add applicable taxes. 


Edecdc shortly will be announcing products tha t are designed to work 
with CBM systems. 

1, ROM 10; two RS232 ports - three parallel ports - 26K EPROM 

memory managed alternate character set software 
eontruJted—EDOS (extended DOS), 

2, Terminal program (options with ROMJO) 

3, EPf?OM programmer 

4, Front-end processor 

5, Additional firmware to be announced 

Be sure to write the address below for more information; 
dealer inquiries welcome. 


Authorized Commodore service center 

Repair of the complete line of Commodore products 

In a hurry? Check our modular exchange program 


Circle 142 on inquiry card. 
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PROGRAMING INSTRUCTION (CONTINUED} 

«ai.ing 6502 indirect subroutine calls efficient* 
Hooper/Fal1gatter* col L3 5;9 SepBO 
pSfi-IOO *** 6502 

Map of the TM8-99Q0 instruction space. Melton, 
Henry- art 4:3 Kar79 pl4-22 *« 99QQ / 
Microprocessor 

Micrograph, part 3: software and operation. 

Beach, E. Grady. art L3 6:1 JanBl p238-2B0 
w ' Color Graphics / High Resolution Graphics 
Miniraiilng curve-plotting calculation. Bowker, 
Timothy, art L9 4:12 Dec79 pl34-I42 *** 

Plotting / Hewlett-Packard 
More G070XV (Pascal cursor addressing). 

Bclthoff, George, col LG 5;4 AprSO pLIQ 
w Pascal 

Morse code station data handler*. Filgate, 

Bruce, art L3 1:14 Oct?6 p52-70 *±* Naur 

Radio / boos 

My conuuter runs mazes. Stanfield, David, art 
L2 4:6 Jun79 p96-99 *** Artificial 
Intel 1igente / MlKfflJG 

Note on an easy programing system. Brown, Mike. 

col 4:4 Apr79 p241 *** Random Numbers 
Overview of LISP. Allen, John* art U) 4:3 
Aug7$ pLO-16-r '*■ LISP 
PASCAL: a structurally strong language. Alpert, 
Stephen, art Lfi 3:8 Aug78 p78-aa ■** 
Pascal 

Partitioned data sets. Hal Serna, A.l* art 3:12 
Dec78 plea-173 *** Floppy Disk Drive / 
Information Storage / Data Structures 
Pascal and tne great race. Mundie, David- col 
LG 5:9 SepflO p94 *** Pascal / Information 
Storage 

Plot Is tnconplete without characters 
(plotting)*. Lerseth, Richard, art L3 1:11 
Ju 176 p64-7 1 +** Plotting 
PrintF for the C function library. Kern, 
Christopher, col LB 6:5 MayBl p430-434 
*** C Programing Language 
Processing logical expressions (Bauer-Samel son 
algorithm extension). Maurer, W. Douglas, art 
2:8 Aug77 pl3D-135 *** Machine Language / 
Computer Instruction 

Prograuinable character generator, part 2: 

software. Weinstein, Larry, art 3:6 Jun?0 
pi4-22 *** Graphics. / Character Generator 

Programing entomology (debugging programs). 
McGith, Gary, art 3:2 Feh73 pl62-166 **• 

Debugging / documentation 
Programming for the beginner: a structured start. 
Herman* ’Ranald, art 1:10 Jun7& p??-2£ *** 
Structured Programming 

Prtsgrarming in the dark (programing 2708s). 
Satnto, Jeffrey* col 5:9 SepSO p321 «* 
EPROM 


queuing theory, the science of wait control, part 
2: system tapes. Gorney* ten, art LI 4:5 
May79 pL7G-L8! *** Simulation 
queuing theory, the science of wait control, pt 
L: queue representation* Gcrney* ten. art Ll 
4:4 Apr/9 pl3?-l40 *** Simulation 

Quiz on exclusive-OK. Lai* Edmund, col 5:10 
DctflO p27S-279 *“ Assembly Language 

Relative subroutines for the 280* Kitsi, Dennis. 

col L3 4:12 Dec7g p87 *“ Z-80 
Relocating assemblers and linking loaders, 
flochardt, Ottmar* col L3 5:9 SepBO 
pi 94-202 *“ Assembler 
5C/MP instruction set summary. Burton, Walter, 
col 5:1 JanBl pW *** SC/MP / Assembly 
Language 

SYS 8 ^,.,your own executive commands. Nico, 
Willard* art 2:1 Jan77 p&6-?0 *** Monitor 
/ IMSA] 

Sampling of techniques for computer performance 
of music* Chamberlin, Hal. art L3 2:9 
Sep/7 p6£-G3 Music / History / ICIH 

Self-modifying code for the Tl-58/59. Green, 

Ted. col L3 6:1 J*h 8 i pI42-I44 *** 

Catculator 

Similarity comparator for strings. O’Haver, T.C* 
col LI 4:9 5ep7g p5ti-6G *** BASIC / QSI 

Simple implementation of multitasking* Brown, 
Wendell, arl L3 6:10 Octflfc pi 76-192 *** 
Multi-taskIng / 6502 

Simple maze traverse 1 a 1 ogr 1 ihms, Atlen/AJlen. 
art 4:6 Jun79 p36^14 *** Robots / 

Artificial intelligence / Algorithm 
S 1115 ] 11 fy you r humemade a ssemb 1 er * jewe 11 , 
Gregory* art L3 1:9 May76 p74-79 »*• 

Assentiler 7 Assembly Language 

Smal Ita lk env imnnwrit. Tesler* Larry, art L9 
6:8 AugSl p9Q-14F Gnat Ha Ik 

Smalltalk graphics kernt;l. Ingalls. Daniel, art 
L9 6:0 AugBl pi68-194 *** Smalltalk / 

Graphits 

Software for reading bar codes, Regli, Keith. 

art 1:16 Dec76 pl8-20 Bar Codes 

ioens words about program structure, Hearn, 
Albert, art Li 3:9 Sep/0 p68-7 6 *** 
Structured Progrumding / 0A5EC 
Sorting with j catch. Brady, Paul, COl ll 5:9 
SepBO p322-323 *** Sorting / North Star 

Sorting with binary trees. Walker, 8 ill* art 
Ll 5:10 OctSQ p96-112+ *** Sorting 
Stacking strings in FOKTH* Cassady, John, art 
L7 6:2 Febfll pl52-L6? FORTH 

Stacks in micruproce^>ors. Radhakrishnan/BMat* 
art 4:6 Jun?9 pl68-174 *" Microprocessor 

/ Computer Instruction 

Strike a MATCH (matching up penpals}** Hansford* 
Phi 13 Ip* art L3 1:10 Jun/6 p43-5l •** 

Altair / Assembly Language 
String comparator for Horizon. Lindberg, 

Richard* cal Ll 5:2 FehGO p 66 *” BASIC 

/ North Star 


PROGRAMMING INSTRUCTION (CONTINUED) 

Structured programming with Uarnler-Qrr..., part 
2: coding the program*. Higgins, David, art 
Ll 3:1 Jan?9 p!22-129 *** Structured 
Prbgrjronlfig 

Subroutine parameters, Maurer, W*D* art 4:7 
Du 179 P2Z6-23D *** As^ly Language 
Table of subroutines. Meek, Peter* col Ll 
4;10 Oct79 p248 *** BASIC 
Taking advantage of memory address space. 

Luscher, Janies, art 1:5 Jan76 p6D-63 
BOOB / Memory 

Terminal width problems with the 051 Challenger. 

Sacks, Shel. col 6:7 JulBl p24 *** 051 
Text conorea 5 ion* Peterson, James, art Ll 
_ 4:12 Dec79 pi06-118 *” information Storage 
Tiny Pascal compiler, part 1; the P-codo 

interpreter. Chung/Yuen, art L 6 3:9 Sep7S 
p58-G5* Pascal / Compiler 

Top-down rodular programming. Hearn, Albert, 
art 3:7 JuI78 p32-38 *“ Structured 

Programming 

Total kitchen information system. Lau, Ted. art 
1:5 Jan76 p42-45 **» Home / Information 
Storage 

Toward a structured 6809 assembly language, part 
1: an introduction..** Walker, Gregory, art 
LJ 6:11 Nuvai p37Q-382 *“ 6809 / 
Structured Prograiming / Assembly Language 
Toward a structured 6809 assembly language, part 
2: .*. assembler. Walker, Gregory, art L3 
6:12 Decfil pl9G-226 6809 / Structured 

Programming / Assembler 
Tree searching, part 2: heuristic techniques. 
Williams, Gregg, art Ll 6:10 OctBl 
p!95-212 "** Artificial Intelligence 

Twenty-four ways to write a loop: Dr. Kaurer 
takes you through a loop. Maurer, |f*D* art 
Ll 4:12 Dec79 p241-?46 +** BASIC / 

Assembly Language 

Understanding APL* Werson, Kenneth, art 19 
2:8 Aug77 p36-4D *** APL 
Understanding ISAM. Gates, Reginald, art 5:6 
0un80 pl08-U8 *** Information Storage f 
Floppy Disk Drive / Oat* Structures 
Use a relative subroutine call for relocatable 
ISO programs, losey, George, col L3 6:10 
DctBl p366-371 *** I-BO 
User*oriented descriptions of Smalltalk systems. 
Reenskaug, Trygve, art L9 6:8 Aug81 
pl48-lfi6 Smalltalk / Business 

Using interrupts to speed up an ELM. Gable, G.H. 

art 2:1 Jan77 pl06-l|4 ♦** Monitor 

Variable type converter for numeric*1 quantities* 
Moskowitz, Mike, col Ll 6:2 Feb81 
p271-272 **■ Conversions / Hewlett-Packard / 

basic 

Variable-duty-cycle algorithm. Stryker, Timothy. 

col Li 6:10 Octal p391-G93 *** Algorithm 
Variables whuse values are strings. Maurer, W.D. 
art 4;1G 0ct79 p90-97 *** Information 

Storage 

Warnier-Orr diagrams: some further thoughts. 
Wedaneyer, G*T. col ll 3:5 May ?8 pL4S-148 
*** Structured Prtjgraittti I mg / BASIC 
What have you found? (undefined op codes). 

MacLean, Dave* col 3:10 Oct /8 pS? •** MM 
What is APL?*. Arnold, Mark, art 1:15 Nov76 
p2Q-?4+ *** API / Languages 

What is FORTH?: a tutorial introduction*. Janes, 
John, art L7 5:0 Aug BO pl«M26 *** 

FORTH / Bibliography 

Why people get hooked on APL. Atwood, Allen. 

art Z :8 Aug?/ plOS-lH **- APL 
Write your own assembler** FyHtra, flan* art 
L3l 1:1 5ep?5 p50-58 *** Assembler 
Xf and X7 instructions of tne MOB Technology 
65U2. Gordon, M.T. col 2 3 12 0ec77 p72 

6502 

230 table lookup. McCloud, Thomas, col L3 6:6 
Jun81 pl68-U4 2-80 

28Q user stack emulation* Gelder, Allen, col 
L3 5:1 JdnSO p2Q8-21Q 2-80 

6800 

68D0 anti wipeout procedure (5WL instruction). 
Wars tell, Charles* col L3 1:16 Dec7fe pl32 
*** 6800 / 

a bit fractional Hiltiphcation. Chayut, Ira. 
tol Ll 1:13 5o P 76 pU4 6800 / 

Mathematics 

ASCII string program. C^ner, Mil]lam* to! L3 
4:10 Oct?9 p246-248 *** ASCII / 68 D 0 
Add this &900 MUS5ER to your amateur radio 
station, Grappel/Hemenway, art L3 1:14 
0ct76 p3Q-35 Ham Radio / 6800 

AS sen* Ung programs by hand* Helmers, Carl* art 
L3 1:? Mar /6 p52-61 *** Assembly Language 

/ 6000 

BASIC timing delay {for 6800 computers)*- Worth, 
Gregory, col LJ 2:7 Jul77 pI 66 6800 

Beware compromising the stack pointer, Pittman, 
Torn, col 3:6 Jun70 pl36-137 *« 680Q / 
Clock 

Kuild an interconputer data link, Wingfield, 
Mike* art L3 6:4 AprSl p?52-2B8 **• 
Telecomnunicat ions / Networks / 6800 
Cpruiensed reference Chart for the 6800 * 

Burrinaiui, Robert* art 2:7 Ju T77 p 4 *MJ *** 
6800 

Decisions, decisions [* or - signs far numbers)*. 
Gass. Geoffrey* Col L3 5:6 MayflO pl90 *** 
6030 / Mathematics 

Designing the M Tiny Assembler - : defining the 
problem** Enmericiis, Jack, art L3 2:4 
Apr77 p60-67 *** Assembler / 6800 

Easy to use hashing function* Kincer, Don. art 
U3 4-10 Oct70 p200-204 *** Hashing / 6000 
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Easy way to calculate sines and cosines. 

Grappel, Robert, art l 3 4:4 Apr79 pl7D-17I 
*** Mathematics t 6800 

Expanding the Tiny Aaseidbler. Ettwerlchs, Jack* 
jrL L3 2:9 Sep77 p44-49 *** Assembler / 

6800 / 5WTPC 

Filling 6800 op code holes. Jones* Robert, col 
4:3 Mar79 p184-185 fc *+ 6300 

Fooling with the stack pointer. Pittman, Tom. 

col L3 3:7 Jul?3 pU5-U6 *** 6800 

Hand assen*ling M6S00 relative addresses. Baaz, 
Ray* art 3;4 Apr78 p46 *** 6800 / 

Assembly Language 

If only 6am Morse could see us now*. Sewell, 
Wayhe* art L3 1:14 0ct76 p42-49 “* Him 
Radio / 6800 / 5WTPC 

Little bit on interrupts, ifier, Robert, art 
2:12 Dec77 pUS-129 *** 80B0 / 6800 / 6502 

More on skip chains, Willlarasen, Mark, col L3 
5:9 SepflO p318-320 *+* Program Dpt1ml2at1on 

/ 6000 

Morse code trainer** Bernstein, Mark, art L3 
4:12 Dec79 p247-249 ** 4 Ham Radio / 6B0O 

Motorola 6900 instruction set: two programing 
points of view. Jessop, Paul, art 3:1 Jan78 
p84-95 6300 

Random :te your programning. Grippe l, Robert, 
art L3 1:13 Sep?6 p36-30 *** Random 
Numbers / 6SOO 

Relocatabillty and the long branch. Borrmann, 
Robert, art L3 2:10 0ct?7 p26^29 *** 

6800 f 

Son of Motorola (dt, the S20 CPU chip). Fylstra, 
Daniel, art L3 1:3 Nov75 p56-62 *** 
Microprocessor / 68W t 65D1 
SwTPC 6800 display routine / 6800 register 
display. Hayes, Mike, col L3 4:5 May79 
p220-222 *** 680D / SWTPC 

Undocumented M6B00 instructions. Wheeler* Gerry* 
col 2:12 Dae?? p46-47 *** 6800 
Using interrupts for real time clocks** Smith, 
K.F. art L3 2:11 Nov77 p5D-53 “* Clock 
/ Hardware Construction / 60O0 

SO80 

8080 free memory search. Hand* William, col L3 
4:6 Jun79 p207-20a *“ 80S0 / Memory 
8080 microprocessor op code table. Baker, 

Robert, art 1:6 Feb?6 p84 *** B08U f 
Assembly Language 

8090 programming notes* Krystosek/McCarty* art 
13 2:5 May?7 pi36-138 *** 3080 
BQ8Q simulator. Chung, kin-man* art L3 2:10 
Oct?7 P70-77 Simulation / 303D 

Add some 8ARC to your BG8D. Howerton, Charles, 
art L3 2:2 Feb77 pl32-139 *** 3080 / 

Uti1Ity Program 

Assembly language switching (BC8Q programs log). 
Chayut. Ira. col L3 4:8 Aug79 p?J2-213 
*** 8080 

Build this mathematical function unit, part 2; 
software. Guthrie, R. Scptt. art Li 1:14 
0ut76 p74-8D *** Mathematics / Hardware 
Construction / BOBO 

Can your computer tall time?. Hogonson, James* 
art Ll 1:4 Dec 75 p82-8/ *** Clock / S08D 

Critique of self-modifying code. Newcomer, 
Joseph, col L3 2:6 Jun77 pll2-115 *** 
Utility Program / BOBD 

Explore an 8080 with Educator-Baao*. Howerton, 
Charles, art L2 1:11 JuT?6 p22~29 *** 
Cuaputer Instruction f Education / 8030 
Indirect I/O addressing on the 3030* Zarucki, 
Paul* col L3 6:8 AugSl p402-403 *** 

Input/Output / 8080 

Integer math package for the 8080, Carbrey, 
Bruce, art L3 6:5 MayBl p2D4-226 •** 

Mathematics / 8080 

Intel 80BD microprocessor instruction set. 

Cl 1st, R.S* col 4:7 Jul79 p222-224 *** 

308O 

Intel 9080 op code table* Dittrich, Fred* art 
1:5 Jan76 p50-51 *** 8090 

Line camMnations (prints coikbinations of 
letters)* Sederstrim, Randy, col L3 3:5 
May78 p!6B-169 *+* 8080 

Little bit on interrupts. Wier, Robert, art 
2:12 Dec ?? pllS-129 *" 3080 / 6800 / 6502 
Machine code relocator for the 8080. Zalman, 
Leor. art L3 2:7 Ju177 p92-95 *** 

Utility Program / B080 

Making hash with tables. Oollhoff, Terry* art 
L3 2:1 Jan77 plB-30 *** Hashing / 8U3D 
Novel 8 bit mu It ip 11 cat ion. Glaeser, 

Christopher* col L3 2:7 Ju177 pl42 *** 
Mathematics / 8080 

Operation Codes of thH 8080, 8085, and 280 
processors. Harrell* Q. Martin, art 5:3 
ftarSU pi94-207 *** 3DB0 / 803S / Z-80 

Optimization: a case study. Noyce, William, art 
L3 3:4 Apr78 p40-45 *** Program 
apt muz.H ion / 80BD 
Password protection for your computer. 

Kreindler, R* Jordan, art L3 4:3 Mar?9 
P194.195 *** Security / 8080 / T-80 

Progam those 1 708sl. Glaser, Robert, art L3 
6:4 Apr30 pl98.?|0 tPRDM / Hardware 

Construction / 9Q8D 

Relative addressing, for the 8DS0. Gaskell, 

James, art L3 ZM Dec? 7 p!62-l63 *** 

808D 

Relocating 8080 system software. Liphara, John, 
art L3 5:1 Jao80 pl0D-192 *** Utility 
Program / 808D 

Simultaneous Input and output for your 8080. 
Maurer. U.D. art L3 4:5 May79 pl64-I72 
*** Input/Output / 808O 
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A ZBOA CPU combined with the CP M* operating system opens 
new vistas to software availability for eight-bit micros. 

FORTRAN COBOL. BASIC. A PL, PL I and Pascal are available 
now to accomodate today s scientific, educational, sophisti¬ 
cated small business and personal system users. 


Basic system with: 60QK bytes 

* I 2 megabytes $ 3995 

* 2.4 megabytes 14995 

* 4MHz ZBOA CPU 

* CP/M 2 operating system 
■ 64K 200ns main memory 

* 8-inch dual floppy drives 

* 50-pin expansion connector 


$2995 

* 2-serial ports 

* 2-parallel ports 

* 4-counter/timers 

* Hard disk options 
available 
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OBOTS 

The Future Arrives 

Intelligent machines are rapidly appearing 
in homes, automobiles, offices and factories. 

Affordable cameras, speech synthesizers, 
and even robot arms are now on the market. 
Such advances are giving microcomputers the 
power to see, hear, grasp objects, and to move 
around the room. Where can you learn about 
this technology? In Robotics Age Magazine, 
ihe journal of intelligent machines. 
Robotics Age reports the experience of 
hobbyists building their own robots, the 
latest products from industry, and the most 
techniques from research labs. The 
face of the world is changing. Join us as 
we enter the Robotics Age. 
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V.I.P.’s Call A.E.I. 

VJ.P's call A.E.I. because A,E.L tests before shipping, has expertise on all items offered, and is 
price competitive. 


TELEVIDEO COMPUTER 


System 1 Computer 
System 2 Computer 
System 3 Computer 
TS-60 user station 


3965 Call 
8995 CALL 
19695 CALL 
17» CALL 



TELEV1DE0 TERMINALS 

SID Terfncrfcftl 

912C Terminal 
5?DC Terminal 
950 Terminal 


Sell 

s&s 

675 



NEC PRINTERS 


3510-1 30CPS Sertai 
7710-1 55CPS SERIAL 
7720-1 K5R Stria I 
5510^1 55CPS 
5520-1 HSR Serial 


2-150 2050 

CALL CALL 
CALL CALL 
3065 2-195 

3415 2995 




WtZ-2D-32K 
HRZ-2D-04K 
WZ-20-32K 
HBZ-2Q-64K 
HD 5-18 Hard D.sc 


Lial S*ll 

3695 2405 

4195 2995 
3995 2890 

4495 &50 

5374 5690 


NQRTHSTAfi SOFTWARE 


Northward G'Q 
Mai I manager D''Q 
Inf© manage* Q 
General Ledger DrQ 
Am D' O 
A/ P Or Q 


Sell 

296 

236 

384 

TBS 


TEXAS INSTRUMENTS PRINTERS 
Lid 



Tl-flio BASIC 
TJ-810 Full ASCII 
TI4J10 FLO CP 
TI4S2Q WO BASIC 
T1-020 KSR Package 


1195 
1995 1&MJ 
2195 1760 
1995 1«5 
2395 1950 


N0HTH5TAR ADVANTAGE 
COMPUTER 


ADV-2Q-64K 
SIC Board 
PtO Board 
FPB Board 
Graphics Option 


3996 CALL 
175 CALL 



SYSTEMS GROUP 


290© C&mpuWr 
OM-G40Q Memory 
DMB-G4Q0 Memory 
CPC-2013 CPU-rUG 
FDC-2801 Controller 


735 

365 

370 


CJUME PRINTERS 


Spnnl 9 35CPS flrO 
Sgnni 9 45CPS fl/O 
Sprrni 9 55CPS RQ 
Fjl ConlrOl Option 
fctemory Option 


Usl Sell 

1995 1700 
2300 2000 
2400 2060 


155 

150 


150 

150 



morrow decision computer 

Ust Sen 

Decision 1 BASIC 1725 1350 

Dtecreron 2 CALL CALL 

G5K Sialic Ram tODO 760 

Switchboard I/O 259 210 

Select drives from Morrow disc systems 
lor desued configuration 



MORROW DISC SYSTEMS 


Di ecus 2D 1 Drive 
Discus 2D 2 Drrve 
Discus 2-2 1 Dn-ve 
Discoe 2-2 2 Drive 
M26 Hard Disc 
M20 Hard Disc 


1095 

tbts 

1395 

2495 

4405 

4795 


1450 

1150 

1945 

3525 


Cal Modem 

D-cai 

Auto-Cat 
Appte-Ca t 

DC Ha^es Micro-hM 



ZENITH DATA SYSTEMS 

LUH Sell 

VM-121 Qnean Monitor 160 t25 

Z-19 Terminal 995 750 

Z-69 Computer 2695 2140 

Z-BO Compute? 3195 2490 

— Call lor Accessory Pricing— 
Peachtree Software Available 

5H tt 


MICROPRO SOFTWARE 

PH sen 

495 300 

Apple Wordstar 375 275 

250 190 

150 100 
350 ago 


AH* 

discs-cables 


Memoreu 5“ 1D 
Memo re k 5“' 2D 
Memore«0" ID 
Memoreii 8" 2D 
RS-232 5' Cable 
RS-232 1 0‘ Cable 


—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM- 
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PROGRAMING INSTRUCTION (CONTINUED) 

Software addressing modes for the <S03Q. 

Bozinovlc, Dragan. col L3 6:3 MarSL 
p236-240 ^ 3080 

Software for the economy floppy dl sV. He lies, 
Kenneth, art L3 2:6 Jun77 p88-97 *** 
Floppy Disk Drive / Input/Dutput / 8U8D 
Stack it up. Allen. Charlton, art L3 4:11 
Nov 75 pl40-14S *** Computer Instruct ion f 

soeo 

TIMOUT [0080 time delay routine). Stranglo, C. 

Col L3 3:11 Hoy 7 8 p74 *** BDEKJ 

Trapping technique for the 9080, Schulein, John, 
art U 2:8 Aug77 pl5fl-lfil *** Debugging 

/ 30B0 

Writing animated computer games*. Estep. Tony, 
art L3 4:11 Nov73 pi52-170 *+* Animation 

/ Games / 3080 

ZSO op codes for an BOBO assembler*. Powers, 
William, art 5:6 JurtSD p64-84 *** Z-BO / 

8080 / Assembler 

APPLE II 

flits and bytes In Pascal: and other binary 
wonders. Casseres, David, art L6 6:10 
Oct81 p44g-457 *** Pascal / Documentation / 

Apple II 

Same of left/right* Smith, Truck, art Ll 6:12 
Dec81 p278-298 *** Gaines / Apple II 

Micromodem support In Apple Pascal, Robinson, 
Scott, art L6 6:7 JuiBl p30S-324 *** 

Modem / Pascal l Apple It 
Notes on absolute location interfaces to Apple 
Pascal. Sokol, Daniel, col. L6 5:8 SepflQ 
p324-325 *** Pascal / Apple II 
Recursive procedures for the 6582 microprocessor. 
Dermis. Phillip, col L3 6:10 DctBl 
P4G7-469 *** 6502 / Apple II 
Robotwar. Feigel, Curtis, sr 6:12 DecSl 
p£4-34 *** Software Review / Gaines / Apple 11 

SWEET 16: the 6602 dream machine [Apple pseudo 
machine Interpreter)*, Wozniak, Stephen, art 
L3 2:11 Nov77 pL50-L59 *** Apple II / 
Interpreter / 6502 

Shape table convert ion for the Apple IE- 
Partyka, Dave, COl LI 4:11 Nov 79 p63 *** 
High Resolution Graphics / Apple II / 
Conversions 

Tree searching, part 1: basic techniques. 
Williams. Gregg, art Ll 6:8 SepSl 072-106 

*** Artificial Intelligence } Apple II / 
Puzzles 

Unlimited precision division. Raskin, Jef. art 
Ll 4:2 Peb7& pl&4-15& *** Mathematics / 
Apple II / BASIC 

Using interrupts on the Apple II system, white, 
George, art L3 6:5 MaySl p2BD-294 *** 

6502 / Apple II 

Using page two with Apple Pascal turtle graphics, 
Wallace, Bruce* col L6 6:5 May81 pl22 

*** Graphics / Pascal / Apple El 

CONTROL 

Building con tro1 struc tures 1n the Sma11ta1k-BO 
system. Deutsch, L, Peter, art L9 6:3 
AugBl p322-346 “* Smalltalk / Design f 
Control Structures 

DESIGN 

Add macro expansion to your microcomputer, part 
2. Brown, David, art 5:11 NovSQ p36l-3?i 
*** Assembler f Design 
Approaching game program design, Stuck, H,L, 
art 4:2 Feb7g p!2Q-I26 *** Games / Design 

Building control structures In the Sinai 1 talk-80 
system. Deutsch, L, Peter, art L9 6:3 
AugBl p32Z-346 *** Smalltalk 7 Design / 

Control Structures 

Data-base management systems: powerful newcomers 
to microcomputers. Gagle/Koehler, art Ll 
6:11 Nov8I P97-122 *** Data Base Management 
/ Programming Design / North Star 
Is this really necessary? A first look at design 
techniques. Williams, Gregg, cal 6;3 MarBL 
P&-10* *** Programming Design 

Small talk-80 system. Kerax Learning Group, art 
6:8 AugBl p36-4S *** Small talk / Design 
Structured programing with Wamior-Orr diagrams, 
part 1: design. Higgins, David, art 2:12 
Dec77 pLD4-I10 *** Structured Programing f 
Design 

What's Inside Radio Shack's color computer?*, 
Ahrens/et si, art 6:3 Mar8L p90-130 *** 

. TAS-80 Color / 6809 / Design 

GAMES 

AFL/5: an alternative. Brown. Robert, col L9 
4:12 0ftC79 p33-99 *** APt / Games 
Approaching game program design. Stuck, H.L. 

art 4:2 Feb?9 pI20-126 *** Games / Design 
BA5IC 5tar Trek trainer*. Herd, Gerald, art Ll 
1:13 Sep76 p40-42 *** Games / Data General 

BREAKFORTH into FORTH. Miller/Miller, art L7 
5:8 AugBO pl5D-I63 *** FORTH / Games / 

IRS-80 Model I 

Computer models for board games- Yost. Russell. 

art 2:1 Jan77 p7B-Hl *** Games 
Game of left/right. Smith, Truck, art Ll 6:12 
Ekecai p278-29fl *** Games / Apple 11 
Hexpawnr a beginning project in artificial 
Intelligence. Wier, Robert, art 1:3 Nov 75 
p36-40 *** Artificial Intelligence / Games 
Haw to build a mate, Matuszek, David, art 6:12 
Decal pi90-196 *** Puzzles / Games 
Haw to implement Space War for using your 
oscilloscope as a telescope). Krugllnski, 

Dave, art L3 2:10 Qct77 p86-Ul *** 

Games / Graphics / Arcade 


PROGRAMMING INSTRUCTION (CONTINUED) 

Jeu de NIM. Peut ttre? [NIM for the SR-5Z)*. 
Chance, Alain, col L2 2:7 Jul77 p90-91 
*** Games / Calculator / 

Life line 2*. Helmers* Carl, art 1:2 Uct75 
p34-42 *** Games / Life 

Life line 3. Helmers* Carl, art 1:4 Dec75 

p48-55 *** Games 

Life line. He liners, Carl, art 1:1 Sep75 
p72-SO *** Games / Life 

Programning strategies in the game of fteYersi*. 
Maggs* Peter, art Ll 4:11 Nov79 p66-?9 
*** Games / 50L / Strategy 
Programming the game of Go, Mi lien, Jonathan, 
art 6:4 AprBl pL02-L2Q *** Games / KiH / 
Strategy 

Robatwar. FeigEl, Curtis, sr 6:12 CecBl 
p24-34 *** Software Review / Games ,/ Apple II 

Simulating human decision-making on a personal 
computer, Frey, Peter, art 5:7 JulBD 
p56~72 *** Games / Othello / Artificial 

Intelligence 

Spacebar in Tiny BASIC: navigating through 
Integer BASIC. Beard, David, art ll 4:5 
May79 pllO-U5 *** Tiny BASIC / Mathematics 
/ Games 

Structured program design. Higgins, David, art 
Ll 2:10 Qct77 pl46-15l *** Structured 

Programming / Games 

Tic-TaoToe: a prograiming exercise*. Hinrichs. 
ttelmer. art LI 4:5 May?9 pl96-203 *** 
Gaines / Strategy 

Tic-tac-tactics. Miller, John, cot 4:IQ 0ct79 
pI75 *** Games 

Writing animated conputer games*. Estep, Tony, 
art L3 4:11 r<ov79 pl52-170 *** Animation 

/ Games / 90BD 

Zork and the future of computerized fantasy 
simulations. Lebling, P. David, art 5:12 
DecBO p!72-132 *** Games / Simulation / 
Fantasy 

HARDWARE CONSTRUCTION 

Add a stack to your 8088*, Chamberlin, Hal* art 
L3 1:2 Dtt75 p62-55 +** Hardware 
Construction / 800B 

Build this mathematical function unit, part 2: 
software, Guthrie, r. Scott, art L3 1:14 
Qct76 p74-BQ *** Mathematics / Hardware 
Construction / BUBO 

More information on PRDMs*. Smith, Roger, art 
L3 1:9 May76 p2B-34 *** PROM / Hardware 

Construction 

Progam those 27Q8si, Glaser. Robert, art L3 
5:4 AprBQ pl9S-210 *** EPROM / Hardware 

Construction / 8080 

Program your next EAOM in BASIC*. Clareia, 

Steve, col Ll 3:3 Mar7S pB4-93 *** EPROM 
/ Hardware Construction 

Using interrupts for real time clocks*. Smith* 
M.F. art L3 2:11 Nov77 p50-53 *** Clock 
/ Hardware ConstructIan / 6SOO 
Versatile read only memory programner, Helmers, 
Peter, art 1:3 Rov75 p66-71 *** Hardware 
Construction / PR.DM 

Zapper; a computer driven ERQM programner*. 

Gable, G.H. art L3 3:12 0ec7B pl00-106 
*** EPR-DM / Hardware Construction 

MATHEMATICS 

8 bit fractional multiplication. Chayut, Ira. 
col L3 1U3 Sep76 pL24 *** 6BDD / 
Mathematics 

Analysis of polynomial functions with the TI-59 
calculator,, part 1. Chance, Pierre, art L2 
4:12 Dec79 pl20-l33 *** Mathematics / 

Calculator 

Build this mathematical function unit, part 2: 
software. Guthrie, R, Scott, art Ll 1:14 
Dct76 p74-SO *** Mathematics / Hardware 
Construction / 8080 

Computing the determinant of a matrix. Flynn, 
Brian. CqI Ll 6:3 MarSl pl52-154 *** 

Mathematics / TR5-80 Model I 
Decisions, decisions (+ or - signs for numbers). 
Gass, Geoffrey, col L3 6:5 MayBO pl9D *** 
6800 / Mathematics 

Easy way to calculate sines and cosines* 

Grappel, Robert, art L3 4;4 Apr79 pl70-171 
*** Mathematics / &8CK] 

Elements of statistical confutation* Forsythe, 
Alan, art Ll 4:1 Jan79 pl82-lB4 *** 
Statistics / Mathematics / BASIC 
Fast, ancient method for multiplication. Nyberg, 
Jc,stein, col U 6 : 10 Octal P 376-377 *** 
Mathematics / 6502 

Integer math package for the BDBD. Carbrey, 
Bruce* art L3 6:5 MayBl p204-226 **■ 

Mathematics / 8030 

Math In the real world, Boney. Joel, art L9 
3;9 Sep78 pU4-L19 *** Mathematics f 
Microprocessor 

Novel B bit multiplication. Glaeser, 

Christopher, eg 1 l 3 2:7 Jul77 pl42 **» 
Mathematics I BOBD 

Power of the HP-67 prugranriable calculator, part 
2. Arp, Robert, art L2 4:4 Apr79 pi75-188 
*** Mathematics / Dalculator 
Processing algebraic expressions part 2, Maurer, 
W. Douglas, art 1;7 Mar76 p62-67 *** 
Compiler / Mathematics 

Processing algebraic expressions, Maurer, w, 
Douglas, art 1:6 Fes76 p26-30 *** 
Mathematics 

Recurrence in numerical analysis. Uavibson, 

James, art Ll 6:4 AprSl p2Q-3D *** 
Mathematics 


PROGRAMMING INSTRUCTION [CONTINUED) 

Recursion and side effects In Pascal. 

Marri s/Perch ik... art L6 6:5 May 81 p 316-324 
**" Pascal 7 Mathematics 
Simple algorithms for calculating elementary 
functions. Rheinstein, John, art Ll 2:3 
Aug77 pl42-145 *** Mathematics / Algorithm 
Spacewar in Tiny BASIC: navigating through 
Integer BASIC, Beard, David, art Ll 4:5 
May79 pllO-115 *** Tiny BASIC / Mathematics 
/ Games 

Symbolic differentiation a la LISP. Nicol a 
Ronald, art L9 6:9 SepSl p216-234 *** 

LISP / Mathematics / TRS-80 Model I 
Trigonometry ih two easy black boxes. Sail, 

John, art Ll 4:5 May?9 pl34-l94 *** 
Mathematics 

Unlimited precision division, Raskin, Jef. art 
Ll 4:2 Feb79 pl54-156 *+* Mathematics / 
Apple II / 8ASIC 

HR[ItLONG: a Pascal simulation of long-integer 
output. Hunt, Daniel, col LS 6:11 Nov81 
p4L4-4L5 *** Pascal / Mathematics 

Mhat's In a floating point package?. Linker, 
Sheldon, art 2:5 May77 p62-66 *** 
Mathematics / Computer Instruction 

TRS-80 MODEL I 

BREAKFORTH into FORTH. Hi 1 ler/M1 Her. art L7 
5:8 AugBO pi50*163 *** FORTH 7 Games / 

TRS-80 Model I 

Computing the determinant of a matrix, Flynn, 
Brian, col Ll 6:3 MarSl p!5£-154 *** 

Mathematics / TRS-3D Model I 
Exploring TRS-80 graphics, feager, George- art 
L2 4:8 Aug79 p82-S4 *** Graphics / TfiS-80 

Model I / Z-80 

PDD: a data manager for beginners. Swanson, 

Paul, art Ll 6:11 NovSl p236-262 *** 

Data Base Management f Inventory 7 TR5-8D Model 
III 

Some notes on modular assembly programing. 

Lewis, James, art L3 4:12 Dec79 p222-226 
*** Assembly Language / Sound Effects / TR.5-80 
Model 1 

Speeding up TRS-80 graphics- Bpbo/Knoderer. art 
Ll 6:5 MaySl pl7l-lfl4 *** Graphics / 

IRS-80 Model I 

Symbolic differentiation a la LISP. Hicol, 
Ronald, art L9 6:9 5ep81 p216-234 *** 

LISP / Mathematics / TRS-80 Model I 

PROM 

Aargh! [or. how to automate PROM burning without 
EML). Helmers. Peter, art 1:8 Apr7& p34-35 
*** Hardware Construction 
More informal ion on PRDMs*. Smith, Roger, art 
L3 1;9 May76 p26-34 *** Prograraning 

Instruct ion / Hardware Construction 
Pick up BASIC by PROM bootstraps, kreitner, Jim. 
art L3 2:1 Jan77 p50-5l *** Utility 
Program. / Altaic / Hardware Construction 
Read only memories In niicrocoicputer memory 
address space- Eichbauer, Dale, art 1:9 
May?6 p24-26 *** ROM / Computer Instruction 

Versatile read only memory programs- Helmers, 
Peter, art 1:3 Nov75 p66-7L *** Hardware 
Construction { Programming Instruction 
PUBLISHING 

BfTE cumulative index: September 1975 - December 
1981. col 6:12 DecSl p37Q-r *** Indexing / 
Information Sources 

BfTE goes international [Australian and Japanese 
editions), lie liners, Carl, col 2;3 Mar 77 
pL4+ *** International Microcomputing 
Books as an antidote to the CA1 blues, or take a 
publisher to lunch. Dwyer, Tom, col 5:7 
Juiao p74-84 *** Computer Assisted 

Instruction / Education / Software Publishing 
Consistency - or a lack thereof...(BYTE standards 
for Pascal listings)* Helmers, Carl, col 3:8 
Aug7fl pfl9 *** Pascal / Standards 
Courseware magazine. Holden. Elaine, sr 6;ll 
hovBl p166-172 *** Software Review / 

Education 

Don*l Ignore the high end,..or iqy search for 
manuscript editing paradise - Hel-mers, Carl, 
col 3:3 Mar78 p6+ *** Word Processing / 
Text Editor 

Hand-Held computer / Byte changes* Morgan, 

Chris, col 6:1 Jan8l pfi-10 *** Hand-held 
Computer 

How BfTE started* Green, Wayne, col 1:1 5ep75 

p9+ History 

Motes on tne appearance 0 f e^te (computerised 
typesetting). Helmers, Carl, col 4:& Aug79 
p153-159 -** 

Dn entering our fourth year. He liner i, Carl, col 
3:9 5ep78 p6 *** 

Dn using a personal computer for practical 
purposes, Helmers, Carl, col 3:10 Dct7B 
p6+ *** SYTt Survey 

Our new offices (BYTE headquarters), art 1:6 
F(»b76 pi 4 *** 

Proposed standard for publishing binary data in 
machine readable form. Bank s/Sanderson, art 
1;15 Nov 76 plO-14 *** Standards 7 Binary / 
Software Publishing 

Reflections on entry into our third year, 

Helmers, Carl, col ?:9 Sep77 p£+ *** 

History 

Surveying the field {BYTE reader survey). 

Helmers, Carl, col 2:5 May77 p6-9+ *** 

Marketing / BYTE Survey 

What Is BfTE? - [the first) editorial, Helmers, 
Carl, col 1:1 Sep75 p4-6 *** History 
What Is this phenomenon personal computing?, 
Helmers, Carl, col 3:1 Jan78 p6+ **• 

Computers and Society 
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ATARI 


1981 Christmas Special 


For the Businessman 


for the Beginner 


OUR PRICE. LIST 


Atari 800’ 

Atari 8 to . 

Atari 825 . 

Atari S30 . 

Atari 850 
NORMALLY 
SPECIAL PRICE 
SAVE AN ADDITIONAL 


i 010.00 
. $ 460,00 
, > 600.00 
A 15600 
I 176.00 
> 2202.00 
. > 2200.00 
A SfcOff 


$100000 
S 59V 95 
> 79995 
$ 199.95 
$ 219.95 
$209900 


Alan 400’ — 

Atari 410. 

Programmer Kit 
NORMALLY 
SPECIAL PRICE . 

SAVE AN ADDITIONAL 


OUR PRICE 
. >350.00 

> 6900 

> 5600 

$475 00 
$455 00 

rsy:«r 


LIST 

$39900 

> 89 95 

> 69 95 

$550 90 


-p**t «(tn Pv. puiTZhOW <* «nt 400 L> aCK.1 




PLUS MANY OTHER SPECIALS 

SAVE 20% OFF ALL ATARI* SOFTWARE 
PLUS 3® PARTY SOFTWARE AT COMPARABLE 
SAVINGS INCLUDING VlSiCALC, 
LETTERPESFECT WORD PROCESSOR. 

PLUS MUCH MUCH MORE 
AXIOM, ALTOS, COMMODOWI, tMABLQ, EPSON 
AND MANY OTHERS. 


TO ORDER. CREDIT CARD OR C.Q D CUSTOMERS ' CALL 617- 964 - 3080 
instock items shipped withrn 24 hours 
(most items continuously stocked) 

'credit card and C O D customers add 3%, 

Mass residents add 5% sales tax 
When phoning in orders, ask for Mail Order 


The Bit Bucket 

1355 Washington Street (Rt. 16) 
West Newton, MA 02165 
617-964-3080 
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ERG68-696 68000 CPU in production. Meets 
or exceeds IEEE696 S-100 standard. 


$1995 


Available software: Z80 emulator, 68K 
FORTH systems language, Whitesmiths’ 
UNIX-like IDRIS—O/S with C or Pascal com¬ 
pilers. 

Integrated 68000 systems also available. 

Special offer; 68K Mini-System $7395 
CPU, 4 port I/O, 64K static RAM, 68K 
FORTH O/S and compiler, 10 slot mainframe, 
(2) 8” D/D, D/S floppy drives or a SMB 5Vi” 
hard disk drive. 


Empirical Research Group, 

PO Box 1176 
Milton, WA 98354 
206-631-4855 


Inc. 


McGraw-Hill 

Bookstore 


The Number One 

Big Business of the Century! 


THE COMPUTER ESTABLISHMENT 



by Katherine Davis Fishman 

* 


Published by Harper & Row 


How it 
developed 

Where is it 
going 

Who are the 
scientists and 
entrepreneurs 
behind it 

What about 
the corporate 
power 
struggles 

Who are those 

resourceful 

upstarts 


The inside story of America's 
fastest growing industry 


This comprehensive study (10 years in preparation) 
draws on hundreds of interviews and internal corporate 
papers to trace the greatest business triumph of the 
twentieth century. 


It shows how decisions are made, strategies planned, 
and power wielded; the influence of Wall Street, why 
some high-flying-technology companies succeed while 
others fail; the corporate upheaval that technology can 
bring, and some future technological developments. 
$20.95 


P/ease print clearly 

im 

Please send me.__copies of The Computer Establishment 

by Katherine Davis Fishman (it $20.95 each. 


McGraw-Hill Bookstore 1221 Ave of the Americas 
NX N.Y 10020 


BY1 


is 


Check, money order or credit card only 


BankAmer 

Arner Exp 

MasterCard 

Account No 


Exnires 

Name 

Address 

City 

State 

--3p 


Please add applicable sales tax plus $2.50 each far postage and handling 


Circle 153 on inquiry card. 


Circle 240 on inquiry card. 
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PUBLISHING [CONTINUED} 

What's wrong with technical writing today?, 
Morgan, Chris, col 5:1? DecBO p6-l2r *+* 
Writing 

Who reads BYTE?. He liners, Carl, col 5:10 
OctBO p-6-14 *** BYTE Survey 
PUZZLES 

BOflfl bug in the stack: programing puzzle, 

Dolan, Bruce, col L3 1:4 Apr77 p!6l *** 

mo 

Added attraction [machine language puzzle}, 

Strang 1 o^ C, col 4:5 Hay?9 p209 *** mo 
Bending BASIC in a recursive farm (Towers of 
Hanoi puzzle}. Newell* Colin, col Ll 5;9 
Sepao p3?l •** 

How to build a (naze. Natustek* David, art 6:12 
Oecfll pL9D-lD6 *** Games / Programming 
Instruction 

Infarwus travel tog-salesman problem: a practical 
approach. Parry/Pfeffer, art Li 6:7 JulBl 
:p252-290 *** Mathematics / Energy / SVTPC 

KNIGHT: a knight's tour problem In HMSFORTtt*. 
Frei* Ulrich, col L? 6:2 Feb8L P 325 *** 
FORTH / TRS-60 Model I / Chess 
Machine problem solving, part 1: tr lal-and-error* 
a mechanical plan.... Frey, Peter, art Ll 
5:9 SepSO pl02-U2 *** Artificial 

Intelligence / TRS-BO Model I 
Machine problem solving* part l: directed search 
using crypticit June tic, Frey* Peter, art Ll 
5:10 Qctaa p266-272 *** Cryptology / TRS-60 
Model I 

Memory meanderIngs (8080 machine language 
Puzzle} 4 . Stranglo* C, col L3 4:1 Jan?9 
p52 *** mo 

MicroShikespeare rev isted or Ktlobarrf, Kalnik, 
Andrew, col 6:4 AprBl p9B-lDQ *++ Humor 
Odd tones [Machine language puzzler - 6800 and 
8060). Strang to* C, col L3 4:3 Mar79 p92 
*+* 3080 / &BOO 

Puzzling rotation. Barbier. Ken. col Ll 4:5 

May79 p2l6 *+* Mathematics 

Responses to ‘Solving the Eight Oueens Problem* 
col Ll 4 : 2 Fe679 pltt-MA *** Chess 

Seven bridges of xontgs&erg / Direct cursor 
addressing in UCSD Pascal, Helmers. Carl, col 
L6 5:2 FebSQ p6-10 *** Topology / Pascal 
Software bug of the month 1 [Professor Floyd's 
bug). Maurer* U* Douglas, col L4 1:10 

Jun76 pi04 *** 

Software bug of the month 2 [DO loops without DO 
Statements), col L4 1:11 Ju176 p81 *** 

Software bug of the month 3 [Backus Normal form 
problem), Maurer* U. Douglas, col 1:12 
Aug76 p31 *** 

Software bug of the month 4 [prime numbers). 
Maurer, w. Douglas, col L4 1:13 Sep76 P 61 
#*■* 

Software bug of the month S [sorting problem), 
Maurer, u. Douglas, col 1:14 Qct?6 P 41 *** 

Software bug of the month 6 [sine routines and 

Solving soma cubes and polycwino puzzles using a 
microcomputer. Macdonald, Douglas, art L3 
4:11 Nov79 p26-52 *** Games / Mathematics / 
PET 

Solving the eight queens problem. Smith, Terry, 
art Ll 3:10 Dct/B pUl-UB *** Chess 
Towers of Hanoi in BA5IC09. Ritter, Terry, col 
U 5:10 DctBO p279 *“ Languages 

Towers of Hanoi: solution using BASIC recursion. 
Switzer, Stanley, col Ll 5;3 HarEO 
P&4Q-242 ™* 

Tree searching, part Is basic techniques, 
williams. Gregg, art Ll 6:9 SepBl p72-106 
Artificial IntelHgence / Progrtaming 
Instruction / Apple II 

Word ujbnmurle [program to rearrange tetters In a 
word). Gurney. Leonard. col Ll 6:8 4ug81 
p417 *** TR5-8Q Model I 

RAD10-FREQUENCY INTERFERENCE 

Electroiragnetic interference. Ciarcia* Steve, 

Col '6:1 Jonai p43-6B *** TR5-8D Model [ / 
Apple 11 / Atari 

FCC regulation of personal and home-computing 
devices: new rules,— Mahn, Terry, art 5:9 
SepBQ plSfl-190 *** Federal Government 

RAM 

Dynamic memory: making an Intelligent decision, 
Malakoff* Larry, art 6:? FebSl pl42-150 
" p Memory 

Ins and outs of volatile memories, Lancaster, 

Don. art 1:3 Nov7& pll-17 *** Memory / 
Computer Instruction 

State of the art ( as seen In Nw7fj, Helmers, 
Carl, art 1:3 Ncv75 p6-7* *** 
Microprocessor / ROM / Benchmark Testing 
Who's afraid of dynamic memories?. hauck* Une, 
art 3:7 Juf?3 p42-46+ *** Memory / Design 
/ Computer Instruction 
RANDOM NUMBERS 

Build a noise-based random number generator. 
Mayhugh, Terry, col 6:5 Mayfll p452-456 *** 

Hardware Construction 

Note on an easy programming system. Brown* Mike, 
col 4:4 Apr79 p24l *+* Programming 
Instruction 

Pseudorandom number generator*. Grlaser* Daniel. 

col L3 2:11 Nov77 p218 *** 3030 / 6BOO 
Random comments [hardware-generated random 
numbers). Tborrrley. David, col 4:6 Jun79 
p22? *** 

Randomize your programming. Grappel, Robert, 
art L3 1:13 Sep 76 p3G-38 *« 6800 / 
Progranming Instruction 

Three types of pseudorandom sequences*. Hbness* 

C. Brian., art Ll 4:6 Jun?9 p234-246 *** 
Mathematics 


RETAILING 

Caught by surprise (lack of "big" firms in 
personal confuting). Helmers, Carl- col 1:16 
Qec76 p6-9+ “* Manufacturing / Marketing, 

Problem of software piracy revisited: d proposal, 
Vinge, Vernor. col 4:5 May79 p2D7-2DB *** 
Software Piracy 

Reviewing the microcomputer revolution. Faber, 
Ed* col 6:11 NovSl pl34-l36 *** Marketing 

Surplus electronics in Tokyo and Manila. Hayes, 
Michael, art 1:11 Jui76 p54-SS *** 
International Microcomputing 
Where to get bargains in used con^uter 
equipment*. Libes* Sol, art 2:12 0ec77 
P154-1SS *** Consumer Information 

n Source. Soudlnot* R.O. art 1:9 May75 
pis-23 *** Consumer Information f 
Manufacturing 
ROBOT5 

Antique mechanical computers, part 2: 18th and 
19th century...marvels. Williams, James, art 
3:8 Aug78 p96-107 *** History 
Antique mechanical coi^uters* part 3: the Torres 
Chess Automaton. Williams* James, art 3:9 
5ep7B P02-92 *** History / Chess 
Brains of men and machines, part 1: biological 
models for robotics. Kent, Ernest, art 3:1 
Jan78 pil-224 *** Artificial Intelligence 
Brains of men'and machines, part t\ how the brain 
controls outputs. Rent, Ernest, art 3:2 
Feb70 pB4-9Ch *** Artificial Intelligence 
Brains of men and machines, part 3: how the brain 
analyzes Input, Kent, Ernest, art 3:3 Mar78 
p74-83+ *** Artificial Intelligence 
Brains of men and machines, part 4; machinery of 
conation and choice. Kent* Ernest, art 3:4 
Apr?8 p&6-B9 *** Artificial Intelligence 
CompIeat robotits experimenter. Maimers * Carl. 
COT 2:11 Nqv77 p6+ *** Artificial 
Intelligence 

Could a computer take over?. Rush, Ed- art 1:6 
Feh76 p76-83 *** Artificial Intelligence 

Current state of robotics. He1mors, Carl, col 
4:2 Feb79 p6-7+ *** Design 

Department of robotics hocum. Helmers* Carl. 

col 3:4 Apr78 pI47 **“ 

Designing a robot from nature, part Is biological 
considerations. File, Andrew, art 4:2 Ffb79 
pl?-?9 *** Design / Artificial Intelligence 
Designing a robot from nature* part 2: 
constructing the eye. Flip* Andrew, art 4:3 
Mar79 pi 14-123 *** Design / Hardware 

Construction 

Frankenstein emulation. Murray* Joe- art U& 
Apr76 p50-54 *** Artificial Intel!igence 

Hobbyist robot arm. Baxter/Daly, art 4:2 
Feb79 p84-8B +** Hardware Construction 
Ufe versus computer capacity. Stakem* Patrick. 

col 4:2 Feb79 p5S *** 

Model of the brain for robot control, part 1: 
defining notation, Albus* James, art 4:6 
Jon79 plD-34 *** Design / Artificial 
Intel ligence 

Model of the brain for robot control* part 2: a 
neurological model. Albus, James, art 4:7 
Jul79 p54-95 *« Design / Artificial 
Intel 1igence 

Model of the brain for robot control, part 3: a 
comparison.-* Albos, James, art 4:8 Aug79 
p68-8D *** Artificial Intelligence / Design 

Model of the brain for robot control, part 4: 
orach an is« of choice. Albus, James, art 4:9 
Sep79 pi30-14B *** Design / Artificial 
Intel 1Igence 

Nature of robots, part 1: defining behavior. 
Rowers, William, art U 4:6 Jun79 pl32-144 
*** Control / Design / Artificial 
Intelligence 

Nature of robots, part 2: simulated control 
system. Powers, William, art Ll 4:7 Jul79 
pi34-1&£ *** Control / Simulation / North 

Star 

Mature of robots, part 3: a closer look at human 
behavior. Powers, William, art Ll 4:0 
Aug79 P94-11& *** Design / Simulation / 

North Star 

Nature of robots, part 4: looking for controlled 
variables. Powers, William, art Ll 4:9 
Sep7y p96-112 **■ Design / Simulation / 

North Star 

Newt- a mobile, cognitive robot. Moll Is, Ralph. 

art 2:6 Jun/7 p3Q-45 *** Design 

On building a light-seeking robot mechanism. 
Allen/ftossettl. art 3:8 Aug?8 p24-42 *” 

Artificial Intelligence / Design 
PROLOG: 4 step toward the ultimate computer 
language. Ferguson, Ron. art L9 6:11 Mav&L 
p384-399 *** Languages / Programming Design 

Philadelphia's 179 year old android. Pennlman, 
Charles, art 3:3 Aug73 p90-&4 *** History 

Robot simulation on microcomputers*. Webster* 
John, art L3 3:4 Apr78 pU2-l38 *** 

Stmulatton 

Simple maze traversal alugrlthms. Allen/Allen, 
art 4:6 Jun79 p 36-44 ‘** Artificial 

Intelligence / Programing Instruction / 
Algorithm 

Talk to a turtle: build a con*put-r controlled 
robot. Gupton. James, art 4:6 Jun79 p74-&4 
*** Hardwire Construction 
What computers cannot do. lewis* T.G. art 1:1 
Jan8D plOO-112 *** Artificial Intelligence 
ROM 

Radio Shack's modifications ta the TR5-30*. Li, 
Terry, col 5:10 OctBO plS2-lB4 *** TRS-80 
Model 1 / Hardware Modification 


ROM (CONTINUED) 

Read only memories In microcomputer memory 
address space. Elghbauer, Dale, art 1:9 
May76 p24-26 *** PRGM / Computer Instruction 

Read only memory technology. Lancaster. Don. 
art 1:4 Dec 75 pfi4-69 *** Confcuter 
instruction 

State of the art [ as seen in Nov75), Helmers* 
Carl, art 1:3 Nov?5 p6-7+ *** 
Microprocessor / RAM / Benchmark Testing 
Switching ROMs in the Fairchild F8 evaluation 
kit- Polonthak* John, art 2:11 Nov77 pl6Q 
*** Hardware Modification 
Using a keyboard RDM*, Brehm, Bob. art 2:5 
May? 7 p7fi-82 *« Keyboard / ASCII / 
Conversions 
US-232 


Data paths*. Liming. Gary, art 1:6 Feb76 
P32-40 *** Definitions / T&lecoinnuni cat ions / 

Data Transmission 

Interfacing TTL to a 2Q nrt current loop. Hsiao* 
H.5. col 4:2 Feb79 plSO **• Interface / 
Printer / TTL Gates 

My TR5-8D talks to my Cromemco Z-2, Hallen, Rod, 
art L3 5:6 JunaO p8B-94 TRS-B8 Model 

I / Serial Input/Output / Croaramco 
Transmission of digital data over twisted pair 
lines. Beebe* Edward, col 3:11 «ov?& 
pi36-137 *++ Data Transmission 

5-L0a BUS 

8089 processor for the S-1D0 bus. part 1. 

Cantrell* Thomas, art 5:9 Sepao p46-64 *** 
B08B / Hardware Review / Interface 
3088 processor for the 5-lOD bus, part 2. 

Cantrell* Thomas, art L3 5:10 OctBO p62-83 

*•* 8083 / Hardware Construction / Interface 
808B processor for the £-100 bus. part 3, 
Cantrell* Thomas, art L3 5:U Nov80 

p340-360 *** 8008 / Monitor 

AMSAT-GQLEM-aO (S-lOD b U5 microconputer project). 
Kisser* Joe. art 4:9 $ep79 pL82-L95 
Microcomputer System / Hardware Construction 
Altaic E5-100) bus forum; PCC 77. HcCallum, 

John, col 3:3 Mar78 p148-151 *** 

Standards / Altalr 

Build a versatile keyboard interface for the 
5-100. Richards* David, art L3 6:10 Oct01 
P400-406 m Keyboard / Hardware Construction 
/ Interface 

Comments on 5-100 Bus extension. Walker, John. 

col *:1 Jan79 p54 *** Standards 

Interfacing the S-100 bus with the Intel 8255. 
Condra, David, art 4:10 0ct79 p124-136 *** 
B255 / Interface / Hardware Construction 
Matrox ALT-256 video board [product description). 
Ruple, Gary, hr 3:5 May7B P 24-30 *** 

Hardware Review / Video Display / High 
Resolution Graphics 

MicroArvgeto video display. Dahmke, Mark, hr L3 
5:11 Nov80 pl96-202 Hardware Review / 

Video Display / High Resolution Graphics 
S2L: an Altalr (5*100) to LSI-11 bus adaptor. 
Bondy. Jonathan, col 3:9 5ep7B pl02-112 
*** Standards / Altair / LSI-11 
Two letters on extending the Altair 5-100 Bus. 
Naess/Me Da Hum. cel 3:8 Aug 78 pl2 *** 
Standards / Altalr 


SC/HP 

Five useful programs for the SC/MF. Kapps, 
Charles, art LJ 4:11 Nov7R P 172-1BB «* 
Prog r arm 1 ng I ns true 13 on 
SC/HP fills a gap. Baker* Robert, art 1:13 
Sep76 p76-/9 *** Microprocessor / Hardware 


Review 

SH/Ptf 1 instruction set summary. Burton, Walter. 
COl 6:1 JanSl p9Q *+* Programning 
Instruction / Assembly Language 
SCELBI 

Golf hand!(capping. Haller* George, art L3 1:5 
Jan76 p4&-47 **+ ALhletlcs / 3M8 

Programming the implementation. Cr&yne, Charles, 
art IeB Apr76 pi6-IB *** Design / 

Computer Instruction 

Shooting stars, Nico* Willard, art L3 1:9 
May76 p42-49 *** Games / 8008 
SCIENCE 

Animation In computer-assIsted instruction: 
replication of DNA. Eckert, Richard, col Ll 
6:7 Ju181 p358-366 *** Computer Assisted 
Instruction / Animation / TRS-BQ Model [ 

Classroom demonstration: controlling a system 
with a nucr(scon<sixter. Hill, Garnet, art L3 
3:11 Nov78 pll2-llfl Control / Higher 

Education 

Computer-based laboratory timer. Gibson* John, 
■art l 3 6:6 Jun8L plTD-144 *** Clock / 
Hardware Construction / 68QQ 

Computers and ecTtpses. Helmers, Carl, col 4:7 
JuI79 p8-l4 “* Astrononiy / Control / 

Photography 

Electron behavior in a chemical bond. Liebl, 
Michael, art Ll 5:3 MarSO p34-58 *** 

Simulation 

Electronic planimetry {ttraasurirtg a 
two-dimensional figure). 5antk/et al. art L6 
5:3 MarBQ pi 14-122 *** Topology 

Exploring ballistics with your personal computer* 
Jerks* Robert, art Ll 5:9 SepSO p27D-2B0 
*“ Simulation / North Star 

Gear-ratio calculation for bicycle derailteurs. 
Lehman, John, col Lt 5:3 Mar80 p68-70 *** 
Bicycle 

Graphic input of weather data. Smith, Stephen, 
art Ll 4:7 Jul?9 pl6-30 *** Graphics / 
Inpjt/Output / weather 

Hydrocarbon molecule constructor. Matthews, 
Randall* art Ll 5:3 Mar80 plS6-l&6 **" 
Apple II / Education 
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Save Bucks 
on Bits! 

Used/demo computers and peripheral 
equipment... products from major 
manufacturers: 

Apple * Centronics • Zenith * Hewlett 
Packard * Hayes • Nixdorf • Sanyo 
IX),S. • Durango • and many others! 

Software (Cassette and Diskette)... 
Books... Magazines 
Low prices... most at or bel ow cost! 

For more information, jL Bargf^ 11 
call or visit (A 0u ’ lel 


the Computer Store 

We Have The Bargains. 

56 Union Avenue, Sudbury, MA 
(617) 443-5128 • Shoppers Village Plaza, 
309 E St. Rd„ Feasterville, PA (215) 322-5947 

All Sales Final ■ No Returns * Cash or Certified Check Only 



COMPUTERWARE 

products for 


SOFTWARE 

Color Invaders * Color Pac Attack • Monitor • 
Adventure Games * Text Editors * Assemblers * 
PASCAL * Magikube * Finance Programs * Color 
Data Organizer * Graphic Games * Disassembler 

HARDWARE 

32 K RAM Expansion Board • 16 K RAM Set * 
Cables * Interfaces • Power Pack ROM Cartridge 
* Printers 

ACCESSORIES 

Books * Cassettes • Supplies • Service Manuals 
Shipping from stock 

Call or Write: 


COMPUTERWARE ‘ 

Dept. C • Box 668 
6809 Specialists Encinitas, CA 92024 * (714) 436-3512 

Compute™ are Is a trademark of Computer ware. 



CALL TOLL FREE: 
1 - 800 - 547-2492 


VtSA' 


■cippkz 16 K 


+ 

New RFl Version 

48K+ 

New RFl version urith Boole memory 


ATARIA 


( 16 H) 

( 16 k) 


*1029 

*1075 

Dole memory 

$329 

$739 


Toll free number fur order desk only. In Oregon and for service or 
warranties call (503) 479-4150. Bank wires, cashiers checks and bankcards 
accepted immediately. Allow 2® days for personal checks. MasterCard and 
VISA add 2%, sorry no C.O.D/s. Add 3% (minimum $4.00) for all U.P.S* 
shipments to cover freight,, handling and insurance. *100.00 minimum order 
(no sales tax). Prices subject to change without notice. NOTE: We are 
registered with the Stale of Oregon, have been in electronic sales and 
service for 5 years and are fully qualified for repair of any micro computer 
system. Three full-time certified technicians insure one-day turnaround on 
most Apple repairs. Hours: 9:00 to 5:00 Monday through Saturday. 

"A Unique combination of 

Quality Products, competitive Prices, and saruice” 


APPLE HARDWARE 

DISK DRIVE w/3,3 
CONTROLLER *499 

DISK DRIVE ONLY *429 

SILENTYPE PRINTER 
w/ INTERFACE *349 

GRAPHICS TABLET *S99 

APPLE SOB OR INTEGER 
CARD *139 

PASCAL LANGUAGE CARD *369 
PARALLEL PR IN TER CARD *129 
SERIAL PRINTER CARD *159 

CENTRONICS PRINTER CARD *149 
LOWER CASE ADAPTOR *39 

m RAM CARD (MICROSOFT) *159 
Z-BG CARD (MICROSOFT} *329 
MICROMODEM (HAVES) *279 
SMART MODEM (HAVES) *229 
MOUNTAIN CLOCK *249 

MOUNTAIN MUSIC SYSTEM *479 
MOUNTAIN A/D CONVERTER *299 
MOUNTAIN INTROL/X-1U 
CONTROL *179 

MOUNTAIN C.P.S. 

MULTIFUNCTION *199 

10 KEVPAD (A.8.T.) *129 

SUP-R-TERM (80 COLO 
BY M&ft) *299 

SUP-R-MOD (MODULATOR 
BY M&R) *23 

16K MEMORY EXPANSION *49 
fOYSVICK (T.G- OR 
PROGRAMMA) *49 

9' B&W MONITOR (SANYO) *145 
T fl*W MONITOR (N.E.C) *149 

12” B&W MONITOR (SANYO) *189 
ir GREEN MONITOR (SAN VO| *229 
12” B&W (N.LC.) SPECIAL *169 
ir COLOR MONITOR (SANYO) *385 
I.JX&. 445C PRINTER >689 

I.D.S. mC PRINTER *799 

UiS. mC PRINTER *999 

EPSON MX-70 *369 

EPSON MX-80 *459 

EPSON MX-80FT *559 

EPSON MX-100 *719 

EPSON CABLE & INTERf ACE *79 
EPSON CRAfTRAX *70 


ATARI HARDWARE 

CX-2600 VIDEO GAME *1« 

410 PROGRAM RECORDER *9 

B10 DISK DRIVE *42- 

320 PRINTER *24' 

822 PRINTER *33- 

B25 PRINTER *56' 

330 MODEM *14! 

850 INTERFACE MODULE *1? 

353 16* MEMORY EXPANSION *8 


SOFTWARE 

VISICALC (ATARI) *139 

BASIC (ATARI) *49 

VISICALC *139 

VI5IDEX *139 

VISIPLOT *129 

VI5ITERM *109 

VISITS END *179 

D.O.S. TOOL KIT *59 

D.O.S. 3.3 UPDATE *49 

MICROLAB DATA FACTORY *129 
D 8 MASTER (STONEWARE) *179 
APPLE WRITER *59 

SUP-R-TEXT II *109 

WORDSTAR *279 

B.PX SOFTWARE (each) *319 

GENERAL BUSINESS 
CONTROLLER *509 

SOFT-TECH PAYROLL *179 

STOCK FILE INVENTORY *369 

ADVENTURE *29 

ZORK *29 

SARGON CHESS *29 

GALAX IAN *22 

CUL FOR OTHER HARDWARE AND SOFTWARE 

WRITE FOR CATALOG 


530 N.F. Street • Grants Pass, Ore* 97526 
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SCIENCE (CONTINUED] 

Marspcrt, here I come: the three-dimensional 
celestial r . .slmulatlor.. Hlnrlchs, Deliner, 
art 12 4:4 Apr79 p84-IQB *** Simulation / 
Calculator / 

Mathematical modeling: a BASIC program to 
simulate reaNworld systems. Hicks, Randall, 
art Li 6:6 Jun81 p72-06 *** Mathematics / 
Simulation / Conapucolor 
Microcomputer as a laboratory instrument- 
Cosgrove, Daniel, art L3 6*11 NovBl 
pB4-95+ *“ Higher Education / Control 
Microcomputer In the undergraduate science 
curriculum. Hubln, U. N. art 5;7 JulflO 
pl74-196 *** Computer Assisted Instruction / 
Higher Education 

Microcomputers in the chemistry laboratory. 
OeSieno, Robert, col 6:2 FebBl p274-27B 
*** Higher Education / Altair 
Periodic chart at your fingertips: using the 
TI-59. Marquardt, Bruce. Col L2 5:3 MarBG 
p206-210 *** Calculator 
Personal computing: new prospects for art and 
science, He liners, Carl, col 3:4 Apr73 p6* 
*** Art / Computers and Society 
Simulated view of the galaxy. pahmke, Mark, art 
L4 4:4 Apr79 p66-BD *** Simulation / 
Astronoipy 

Simulating physical systems: the two-dimensional 
ideal gas* Zimerman, Mark, art Ll 4:4 
Apr79 p26-41 *** Simulation / PET 

Simulation of motion, part 1: an improved lunar 
lander algorithm*. Smith, Stephen, art tl 
2:11 Ncnr77 pl8-22+ *** Simulation / Samos 
Simulation of motion, part 2: an automobile 
suspension. Smith, Stephen* art Ll 2:12 
Dec77 pU2-I16 *** Slmulatlert / Automobik / 
Mathematics 

Simulation of motion, part 3: model rockets and 
other flying objects*. Smith, Stephen, art 
Ll 3:1 Jan70 p!44-I49 *** Simulation 

Simulation of motion, part 4: extended objects, 
applications for boating . Smith, Stephen, 
art L3 3:2 Feb 70 p42-51 *** Simulation 

SECONDARY EDUCATION 

High school computer system. Lett, Christopher, 
art 1:10 Jun?6 p2B-30 *** ec end ary 

Education 

Minicomputer fair: tiny and personal. Riele, 
Donald, art 2:11 Nov77 p2b-29 *** 

Conference / Contests / Higher Education 
SECURITY 

Are you an author 1 ?. Mooers, Calvin, art 1:13 
5ep?6 pi6-22 *** Copyright / Software 

Publishing 7 Software Piracy 
Build a computer controlled security system for 
your hame. Ciarcia/Sunderland, col 4:1 
Jan79 p56-71 *++ Home / Control / Hardware 
Construction 

Build a computer controlled security system for 
your home: part 2. Ciartia, Steve, col L2 
4:2 Feb79 p162-179 *** Home 1 Hardware 
Construction / Control 

Build a computer controlled security system for 
your home: part 3* Ciarcia* Steve* col L3 
4:3 M,ir79 pLSO-167 * T! * Home 7 Control { 
Hardware Construction 

Computerize a home (BSR X-10 and a TRS-8D}*. 
Ciarcia, Steve, col Ll 5:1 JanBO p2B-54 
*** Home 7 Control / Interface 
How Can we stop software piracy?. Morgan, Chris, 
col 6:5 MaySl pb-10 *** Software Piracy / 
Copyright 

I've got you in my scanner I [computer controlled 
light scanner)* Ciarcia, Steve, col Ll 3:11 
Nov73 p76-69 *** Home / Analog/Uigltal 

Circuit / Hardware Construction 
Password protection for your computer. 

Kretfidler, R* Jordan, art L3 4:3 Mar79 
pl94-195 *** Programming Instruction / 6060 / 

Z-BD 

SERIAL INPUT/OUTPUT 

Ci*03S-pol Uniting the Apple U {serial 

Interface)! Campbell, Richard* art L3 4:4 
Apr79 p20-25 *** Interface / Hardware 

Construction / Apple II 

How to drive a teletype without a DART. Jewell, 
Gregory, art 2:1 Jan?7 p32 **■* Interface . 

/ Printer / Parallel loput/Qutpul 
I/O expansion for the TRS-BO, part 2: serial 
ports. Ciarcia, Steve, col 5:5 JunBO 
p42-62 *** Hardware Construction / TRS-BEl 

Model I 

More bn the SWTPC 6600 system. Kay, Gary, art 
1:6 Feb76 p5D-53 *** SMTPC / Parallel 
Input/Output / Interface 

My TR5-SQ talks to my Cromemco Z-P, Hallen, Hod* 
art Ll 5:6 JuriBO pftB-94 “* THG-00 Model 
I / Cranemco / R5-232 
RemotE terminal (Come upstairs and be 
respectable). Ciarcia, Steve, art 2:5 May/7 
pSil-54 *“ Terminal / Hardware Construction 
/ Interface 

Save software: use a DART for serial |0, 

McGahEe, Thomas, art L3 2:12 Dec/7 
pl64-166 *** Parallel Input/Qutput / 

Interface 

Serial interface** Lancaster, Don- art 1:1 
Sep?5 p22-37 *** Interface / tlART / Parallel 

Input/Output 

Serialize those bits from your mystery keyboard. 
Haller, -George, art 1:9 Kay/6 p36-3/ *** 

Interface / Parallei Input/Output / Hardware 
Construction 

SHOWS 

1900 West Coast Corujuter Faire: a watershed year 
for personal computing* Morgan, Chris, art 
5:7 JulSQ p46-43 *** 


SHOWS (CONTINUED) 

ARRL Convention f Visit to Mits / Visit to 5WTPC* 
Helmers, Carl, art 1:14 Oct?6 pL07-LQ9 
*** Manufacturing / Altair / SWTPC 
Come one, come all! [NCC 1976). Helmets, Carl. 

col 1:13 5ep76 p6-B* *** 

Look at NCC '81* Roberts, Steven, art 6:9 
SepBl p36*J7 *** 

NCC '78 Personal Coin>uter Show, Morgan, Chris. 

Col 3:9 Sep78 plO-12 *** 

NCC: a Dallas delight (1977). Morgan/Roto, art 
2:ID Qct77 p54-56 *** 

New York notes {Personal Con^uter Expo]. 
Morgan/Wetherbee, art 3:2 Feb?3 pl?B-l79 

Odds and beginnings (artificial intelligence, 
shows, Japanese market)* Morgan, Chris, col 
6:9 SepBl p6-lG *** Artificial Intelligence 
/ Foreign Competition 

PC 77. Morgan/FlotO. art 2:12 Dec 77 p?4-75 

*** 

Random observations and conversations (First West 
Coast Computer Faire)* Willard, Lawrence, art 
2:7 Ju177 P 25-3Q *** 

Second West Coast Computer Fairs {5an Jose}. 

Morgan, Chris, art 3:7 Jul73 pl6-20 +** 
Some candid shots from Personal Computing 76. 
art 2:1 Jan?7 piQO-lQl *** People 
SIMULATION 

Artificial intelligence, an evolutionary idea 
{part 1: an overview), wimfcle, Michael, art 
2:5 May77 p26-32 *** Artificial 

Intelligence 

Artificial Intelligence, an evolutionary idea, 
part 2: implementation. Wimble, Michael, art 
2:b Jun77 p100-107 *** Artificial 
Intelligence 

Computer simulation of a solar-energy system* 
Doan, Daniel, art Ll 6:7 JulBl pl5E*472 
*** Energy 

Digital circuit simulation. Felkins, S. Leon* 
col L£ 4:4 Apr?9 pJ72-174 *** Electronic 

Circuits / Calculator / 

Electron behavior in a chemical bond. Liebl, 
Michael, art Ll 5:3 MarBO p34-58 *** 
Science 

Exploring ballistics with your personal computer* 
Jenks, Robert* art Ll 5:9 SepSQ p£70-230 
*** North Star / Science 
Harvesting the sun's energy* Matsus, George, art 
ll 6:7 JulBl p48-5B *** Energy / PDP-11 

Marsport, here I come: the three-dimensional 
celestial .*.simulation... ** Hlnrlchs* Delator, 
art L2 4:4 Apr79 pS4-LQ6 *** Science / 
Calculator / 

National micropastime- Roehrig, Joseph* art Ll 
4;LL Nov79 pll3-l36 *** Athletics / 
Statistics / North Star 
Robot simulation on microcoirputers** Webster, 
John, art L3 3:4 j^r 78 pL32-13B *** 

Robot5 

Simulated view of the galaxy. DahisAe, Mark, art 
L4 4;4 AprJg p66-8Q *** Science / 
Astronomy 

Simulating physical systems: the two-dimens tonal 
ideal gas, Zimmerman, Mark, art Ll 4:4 
Apr?9 p26-41 *** Science / PET 

Simulation of motion, part 3: model rockets and 
other flying objects*. Smith, Stephen* art 
Ll 3:1 Jan78 pl44-l49 *** 5cience 

Simulation of mot ion, part 4: extended objects, 
applications for baiting . Smith* Stephen, 
art L3 3:2 Feb78 p42-Sl *“ Science 
Solving problems involving variable terrain, part 
1: a general algorithm * Jones, Scott* art 
5:2 FebBO p5fl-6& *** Topology / Algorithm 
Solving problems Involving variable terrain s part 
2: ...hexagonal grids. Jones* Scott, art 5:3 
MarSO p74-82 *** Topology 

6800 

Landing module simulation with random surface* 
Huurvy, S,J. art L3 5:3 M-irBO p!3D-I39 *** 

(jdmes / 6800 / Arcade 

APPLE II 

Computer Bismark. Ansoff, Peter, sr 5:12 

DecBD p2B2-286 *** Software Review / Games / 

Apple El 

CONTROL 

Controlling small DC motors with analog signals. 
Sweer/et al. art 7:fl Aug?/ plfi-24 *** 
Control / Plotter / Analog/Digita1 Circuit 
Nature of robots, part 2; sinflated control 
system. Powers, William- art Ll 4:7 Jul79 
pl34-l52 *** Robots / Control / North Star 

DESIGN 

Nature of robots, part 3: a closer look at human 
iiehavitjr. Powers % Will tarn. Art Ll 
.Aug?9 d 94-116 Robots / Design / North 

Star 

Nature Of robots* part 4: looking For controlled 
variables* Powers, William, art Ll 4:9 
5ep79 p96-112 *** Robots / Design / North 

Star 

GAMES 

Coioputer Bismark. AnsufF* Peter, sr 5:12 
UccSD p282-286 *** Software Rev lew / Games / 

Apple II 

Great race and micro disk files: horse race 
simulations- Roehrig, Joseph* art Ll 5:4 
Apr£J0 pi42-177 *** Horse Racing / Games / 

North Star 

Interactive Fiction: Sir Micro Stories. Liddll, 
Hob* sr 6:9 SepHl p43& *** Software 

Review / TrS- 80 Model l / Games 


SIMDLATION {CONTENDED) 

Landing module simulation with random surface. 
Houng. 5,J* art L3 5:3 MarSO pUD-139 *** 
Games / 6800 / Arcade 

Multi-micro learning environments [Sfllo/NET/worfcs 
Project). Dwyer, Thomas* col 6:1 JanSl 
pLQ4~U6 *“ Education / Multi-user Systems / 
Games 

Simulation of motion, part I: an improved lunar 
lander algorithm*. Smith, Stephen, art Ll 
2:11 Nov77 piB-22+ *** Games / Science 
Spacecraft simulator, Sivak, Gary, art Ll 
4:11 Nov79 p!04-111 +** Games / Strategy 

Zork and the future of computer 1zed fantasy 
simulations. Lebllng, P. David* art 5:12 
DecSO pi 72-182 *** Games / Prograimii ng 

Enatruction / Fantasy 

MATHEMATICS 

Dynamic slirwlation in BASIC* Houng, S.J. col 
Ll 6:10 Octal p394-399 *** Mathematics/ 
BASIC 

Mathematical modeling: a BASIC program to 
simulate real-world systems* Hicks, Randall, 
art Ll 6:6 JunSl p72-86 *** Mathematics / 

Coirqjucolor / Science 

Noniterative digital solution of linear transfer 
functions. Finlay, Bryan, art Ll 4:12 
Dec79 pJ.44-166 *** Mathematics / 
Hewlett-Packard 

Simulation of motion, part 2: an automobile 
suspension* Smith, Stephen, art Ll 2;12 
Dec77 pll2-U6 *** Automobile / Mathematics 
/ Science 

PROGRAMMING INSTRUCTION 

MICROS; using BASIC to learn assembly language, 
Pickett, Robert, art Ll 5:7 JulBG p236-248 
*** Assembly Language / Programming 
Instruction 

queuing theory, the science of wait control, part 
2: system tapes- Gorney, Len. art Ll 4:5 
May/9 pi76-181 *** Programming Instruction 

Queuing theory, the science of wait control, pt 
l; queue representation, Gorney, Len. art Ll 
4;4 Apr?9 pl3£-T40 *** Programing 
Instruction 

Zork and the future nt confiuterized fantasy 
simulations, Lebllng, P. David, art 5:12 
DecBD p|7£wl82 *** Games / Programming 

Instruction / Fantasy 

SOFTWARE REVIEW 

Computer Bismark* Ansoff, Peter, sr 5:12 
Dec0Li p282-286 *** Software Review / Games / 

Apple 11 

Interactive Fiction: Six Micro Stories* Ltddll, 
Hob. Sr 6:9 SepBl p436 **+ Software 

Review / TRS-80 Model I / Games 

TRS-8Q MODEL I 

Interactive Fiction: Six Micro Stories* Liddil, 
Hob. -sr 6:9 SepBl p436 *+* Software 

Review / TRS-80 Model 1 / Games 
5INCLAIR ZX3U 

Discover the machine beneath the machine: a 7X8Q 
rronltor program. FitzGerald, R* Scott* Col 
LI 6:10 0ct31 p2?B-2B0 *** Monitor 

Sinclair Research 2XB0, McCallum, John, hr Ll 
6:1 JanBl p94-lD2 *** Hardware Review 

SMALLTALK 

Building control structures Th the Sima 11 ta 1 k - BO 
system* Deutsdi, L. Peter, art L9 6:8 
AngSl p322-346 Design / Rrogranriing 

Instruction / Control Structures 
Building data structures in the Small talk-80 
System. Althoff* James, art L9 6:B Aug31 
p230-27B * frl * Programming Instruction / 
Information Storage / Data Structures 
Design principles behind Smalltalk, Ingalls, 
Daniel* art 6;S AugSl p2B6-298 *** Design 
/ Object-Oriented Languages 
Introducing the Smal1 talk-00 system. Goldberg, 
Adele* art 6:8 AugSl pl4-26 *** Languages 

Is the Smalltalk-EO system for children?. 
Soldberg/Ross. art 6:8 Aug-0 i p340-368 *** 
Programming Instruction / History / Children 
Smalltalk environment* Tesler, Larry, art L9 
6:8 AugSl p9D-147 *** Prog ram l ng 

Enstruction 

Smalltalk glossary* Williams, Gregg, col 6:3 
AugSl p43 *** definitions 

Smalltalk graphics kernel, Ingalls, Daniel* art 
L9 6:8 AugSl pl60*194 *“ Graphics / 

Programing Instruction 

Sinai it. 1 3k-80 system. Xerox Learning Group, art 
6:8 Auyiisl |>3b-4B *** Programming 

Instruction / Design 

Smal Ita Ik-BTl virtual machine. Krasner, Glenn,, 
art 6;B Augfll p3D0-32Q *** Compiler / 

Interpreter / Design 

Small talk; a language for the l9BQs. Morgan, 
Chris,’ col &:H AugBl p6-10 *** Languages 

Toolbox: a Smalltalk illustration system* 

Bowman/Flega1. art 6:G AugSl p369-376 *** 

Art / Graphics 

User-oriented descriptions of Smalltalk systems. 
Reenskauq, Trygve, art L9 6:8 Aug81 
pl4-B-l&6 *** Programm I ng instruction / 

Business 

Virtual memory for an object-oriented language* 
Koehler, Ted. art &:R Aug81 p378-387 fc ** 
Memory / Virtual Memory 
SHQBQL 

Ao] Its Interest SNGSOLs. Silverston, Stefan. 

col 4:1D 0ct79 pl?4 <r * i Languages 
SN0BDL commentary. Sachs, Jonathan, col 4;ll 
tfov79 p248 *** Languages 
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SB-80 

Single Board Technology 



The Price 
Is Nice. 


* 4MHz Z80A CPU 

* CP/M 2 operating system 

* 64K 200ns main memory 

* 8-inch dual floppy drives 

* 50-pln expansion connector 

* 2-serial ports 

* 2-parallel ports 

* 4-counter/timers 

■ Hard disk options 

available rf* M F 

Basic system with: 60OK bytes J L J 

■ 1 4 megabytes $3490 

* I 2 megabytes $2990 

A Z80A CPU combined with the CP. M, ’ operating system opens 
new vistas to software availability for eight bit micros 
FORTRAN, COBOL. BASIC, APL, PL/ I and Pascal are available 
now to accomodate today’s scientific, educational, sophisti¬ 
cated small business and personal system users. 

* CPJM is a registered trademark of Digital Research., Inc 


NORTHEAST COMPUTER SALES 

563 South Main Street 
Bradford, Massachusetts 01830 
(6 \ 7) 683-3024 



INMAC INTRODUCES 
THE SOLUTION TO YOUR MICRO SUPPLY 
AND ACCESSORY NEEDS. 


• One-Stop Shopping. This new catalog offers over 1,000 
products specifically for Micro Computers. Compatible with 
Apple, Atari, North star, TRS-8Gs and many others, 

• Convenient Ordering. By mail or phone, ordering supplies 
and accessories from this catalog wifi be quick and easy 

• Fast Delivery Well ship your order within 24 hours from our 
distribution centers in New Jersey California, Illinois and Texas. 
Overnight delivery available, 

• Top Quality Products, Virtually all our products are 
guaranteed for at least one year. Risk-free trial of any product 

# inmac 

Dept. Micro, 2465 Augustine Drive, 
Santa Clara, CA 95051 


iui udyv 
Send for your FREE 
Inmac Catalog or call 
[408] 727-1970. 


Now available from vour computer store- 
the whole line of AJ couplers and modems. 



Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0-450 bps A 242A, the world's most widely used acoustic data 
coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103,1200 bps Bel! 212A, and 1200 
bps VA 3400 protocols. 

Whether you need full or half duplex or both in one; 
originate or answer, auto answer; acoustic coupling, or 
direct-connect—there s a model for you in the AJ line. 

Starting now you don't have to settle for second best, 


For the location of your local 
computer store handling the AJ line, call toll-free; 

800 / 538-9721 

California residents call 408/263-8520, Ext. 307. 
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SNOBOL (CONTINUED} 

SNQBQL conquers all?. Burns * Bruce, col 4:6 
Jun79 p22D-22I *** Languages 

SOCIAL SCIENCE 

Capital of New Mexico is Santa Fe. While, 

Lorlfig. col LI 3:3 Mar 78 pltt-171 *** 
Education / Altaic 

Cnn^uter generated maps, part 1. Johnston, 

Mil Hot, art Ll 4:5 Hay79 plO-12* *** 

Graphics / Three-OtraenslonaI Graphics / 
Mathematics 

Computer generated maps, part 2, Johnston, 
William, art LL 4:6 Jun7g pLQO-123 *** 

Graphics / Three-0linenslonal Graphics / 
Mathematics 
SOFTWARE PIRACY 

Are you an author?, Wooers, Calvin, art L:L3 
Sep 76 pl6-22 *** Copyright / Software 
Publishing / Security 
Momehrewery vs the software priesthood- 
W1lfier/Fylstra, art 1:14 0ct?fi p9Q-94 *+* 
Computer Literacy / Homebrew 
How can we stop software piracy?. Morgan, Chris, 
col 6:5 MayBL pB-10 **■ Security / 
Copyright 

Problem of software piracy revisited: a proposal. 
Vlnge, Yernor. col 4:5 May79 P 207-EQ3 *** 

Retailing 

Software protection In the United Kingdom, 

Hayman. Martin, art Bs10 Octal pL26-L39 
Copyright / Law / Conference 
SOFTWARE PUBLISHING 

Are you an author?, Mooers* Calvin- art 1:13 
Sep76 pl6-2Z Copyright / Software Piracy 

/ Security 

Books as an antidote to the CA1 blues, dr take a 
publisher to lunch. Dwyer, Torn, col 5:7 
JuISO p74-S4 ** w Computer Assisted 
Instruction } / Software Publishing 
Prepare your program for publication. Johnson, 
C.A. art 6:10 Octal pL14-L13 ■** 

Proposed standard for publishing binary data In 
machine readable form, Banks/Sanderson, art 
1:15 Nov76 pLQ-14 ■■■ Standards / Binary / 
Publishing 

Software dllemna (widely available and adequate 
corrpensatlon). Helpers* Carl* col 2:6 Jun77 

p g* *•* 

Software vacuum. Ryland* Chris, art 1:4 Dec75 
plZ-14 *“ 

Vision of an Industry (dimensions of the software 
publishing problem), Helmers, Carl, col 3:B 
Aug?a pfi+ *+* Pascal / Predictions 
SOFTWARE REVIEW 

Atari Assembler/Editor, PelczarskJ, Mark, sr 
G;7 Julfil pl74*L7fi *" Assembler / Atari 
Atari's Tele link 1. Flint, Glen, sr 6:10 
OctBl pS6-9D *** Atari /Utility Program / 
Terminal 

0D5 C compiler, Kern, Christopher, sr 6:6 
JunBl 0356-362 *** Compiler / C Programming 
Language 

Courseware maganne. Holdlen, Elaine, sr 6:11 
NovBl pl66-172 *** Education / Publishing 
Exposure to MUMPS (programing language}. 
Shererti, David, art 4:1 Jan79 p?4-S2 «* 
Languages 

E*tended color BASIC for the TRS-80 Color 
Computer*. Miastkowski, Stan, sr Ll 6:5 
MayBl p36-4S *** TRS-BO Color / BASIC / 
Languages 

Five spelling-correction programs for CP/K-based 
systems, Lemmons, Phil, sr G:il Nov01 
p434-443 ■“ Ward Processing / Writing 
Lucldata P-6B00 Pascal, Hughes, Phil, sr 5:3 
Na-rflO plB4 *** Pascal / SWTPC 
HINCE: a text editor. Kern, Christopher, sr 
6:9 SepGl pl5D-l6D *** Teat Editor / CP/H 
Micro word processor. Wierenga* Theron. col 
4:1 Jan79 pi76-178 *** Word Processing 
PAM/B: a new approach to front panel design, 
letwln, Gordon, art 3:10 Qct7B p7CUB4 *** 
Heath / Mon t tor / LED Display 
Power Of Vis 1 Calc. Ramsdell, Robert, sr 5:11 
NovSO pl90-i92 *** Business / Accounting 

fteformatter for CP/M and IBM floppy disks, 

Lehman, John, sr 6:4 AprSl p94-96 *** 
Utility Program / IBM / CP/M 
5CELBAL (Scientific Elementary BAslc Language). 
WadswortJh/Arnolo, art L:1Q Jun76 p82-B6 
*** Languages / BASIC 
Sargon 2,5 (Newest Sargon-2,5], Marts Haro, 

John, sr 6:1 JanBI pZQH-212 *** Chess 
Selected FORTH venders. col 5:13 AjgBO p93 
*** forth 

Survey of data-base management systems for 
microcomputers. Bar ley/Dr lical I, art 6:11 
NovBl p20fl-Z34 **■ Data Base Management 

Tnr«e mlcrocoiiputer lISPs, lev itan/Bonar. sr 
19 6:9 5epttl p393-412 *** LISP / Z-BU / 
benchmark Testing 

Three versions of APl. Wilt lams. Grugg. sr 6:4 
AprGl plBB-ZM *** APL 
Tiny BASIC (a review of Tom Pittman's Tiny 
BASIC}, ROSner, Richard, sr Ll 2:4 Apr77 
p34-3G *** Tiny BASIC / Languages 
Usor's look at Tlny-c, Kern, Christopher, art 
LB 4:12 Dec?9 p 196-20b «* C Programming 
Language 

Whose BAStC does what?*. Ll* Ten, art 6:1 
Janfll p31S-327 *** BASIC / Conversions 

Wordsmith (CP/M or North Star word processor). 
Danrrtke, Mark, sr 6:5 MayBl p254-250 
Word Processing / CP/M / North Star 

APPLE 11 

Asteroids in 5pice and Planetoids, Holt, Oliver. 
Sr 6:5 KayBl pi 16-120 *** Game', / Apple 
II / Arcade 


SOFTWARE REVIEW (CONTINUED) 

Battle of the asteroids. Williams. Gregg, sr 
6:12 DecSI P163-16S *** Arcade / Gares / 
Apple II 

Computer Bismark. Ansoff, Peter, sr 5:12 
DecSD p2B2-236 *** Games / Simulation f 

Apple II 

Dungeon Campaign. Williams* Gregg, sr 5;12 
DecBO p74 *** Games / Apple II / Strategy 
Four word processors for the Apple II- 
CarIson/Haber, sr 6:6 JunBl pi76-204 *** 

Word Processing / Apple II 
Gdrgon* Cal Tamaras, Peter, sr 6:12 DecBl 
p90-lQQ *** Games / Arcade / Apple II 
Missile Defense vs ABM, Moskpwttz, Robert- sr 
6:12 Dec31 pBO-90 *** Sautes / Arcade / 

Apple H 

Odyssey: The Comp 1 eat ApventurB. Nelson* Harold, 
sr 5:12 DedJO p90-92 *** Games / Apple II 
/ Strategy 

Olympic Decathlon. Kater* David, sr 6:12 
DecBl p74-78 *** Arcade / Games / Apple II 
Prisoner. Llddil, Bob. sr 6:9 SepBl p3B6-3B7 
, *** Games / Strategy / Apple II 

Reversal; Othello for the Apple II. Freldman* 
Mark, sr 6:11 NovBl p76-B0 *** Othello / 
Games / Apple II 

Robotwar. Felgel, Curtis* sr 6;12 DecSl 
p24-3A +** Gaittes / Apple II / Programing 
Instruction 

Sargon, II: an improved chess-playfng program for 
the Apple II. Martellarp* John, sr 5:12 
DecSO pi14-118 *** Chess / Apple II 
Stellar Trek. Nelson* Harold, sr 5:12 DecSO 
p78-fi2 *** Games / Apple II / Arcade 
Tranquility Base. Moore, Robin- sr 6:5 MaySl 
pLL2-L14 *** Games / Apple II / Arcade 

GAMES 

Asteroids In Space and Planetoids. Holt, Oliver* 
sr 6:5 Mayfll p116-120 *+* Games / Apple 
II / Arcade 

BASIC, computer languages, and computer 
adventures. Rournelle* Jerry, col 5:12 
DecDO p222-23S **■ Languages / BASIC / Games 
Battle of the asteroids* Williams, Gregg, sr 
6:12 DecBl p163-165 *** Arcade / Games / 
Apple II 

Big Five software (Attack Force, Cosmic Fighter* 
and Galaxy Invasion)- Williams, Gregg* sr 
6:9 SepSl p384-3B6 *** Arcade / Games / 
TRS-SG Model I 

Co Inless arcade: more arcade fun. V111 lams, 
Gregg* col 6:12 DecBl p36-41 *** Games / 
Arcade / 

Coflffibat: a tele-game for two, Stewart, George, 
sr 6:12 DecBl plOG-104 *** Games t 
Strategy / trs-@D Model I 
Computer HI smart. Ansoff* Peter, sr 5:12 
Dec80 p232-286 *** Games / Simulation / 

Apple II 

^'"LTOrptHWa* iSifim 

Model 1 I Arcade 

Dungeon Campaign, Williams, Gregg, sr 5:12 
DecSD p?4 *** Games / Apple II / Strategy 
Gorgon. Callamaras, Peter, sr 6:12 DecBl 
P90-L0Q *** Games / Arcade / Apple El 
Interactive Fiction: Six Micro Stories. Lldpll, 
Bob. sr 6:9 Sepfll p436 *** Simulation / 
TRS-8D Model I / Games 

Microsoft Adventure- Uddli, Bob, sr 5:12 
Dec80 P264-266 ‘** Games / TRS-BD Model I / 

Strategy 

Missile Defense vs ABM. Hoskowlti* Robert, sr 
6:12 DecBl pBQ-9D *** Games / Arcade / 

Apple II 

Morloc's Tower, williams, Gregg, sr 5:12 
DecBO p84-36 *** Games / TRS-8D Model I / 

Strategy 

New games, new directions, Williams. Gregg- col 
■6:12 DecBl p6-ID *** Games 
New software* new hardware computer languages* 
and games. Pournelle* Jerry, col 6:11 NovBl 
p449-45? «* Languages / Hardware Review / 
Gaines 

Odyssey: Tup Comp 1 Eat Apventur*. Nelson* Harold- 
sr 5:12 DecBO p90-92 *** Games / Apple II 
/ Strategy 

Olympic Deeatnlon. Kater, David, sr 6:12 
Dec31 p?4-73 *** Arcade / Games / Apple II 
On the road to adventure. Llddil, Sob. art 
5:12 DbcBD P15B-170 *** Games / Strategy 
Prisoner. LiddH* Dob, sr 6:9 SepBl p3H6-3B7 
*** Games / Strategy / apple tl 
Reversal: Othello for the .Apple II, Freldman* 
Mark, sr 6:11 NovBl p76-ao *** Dthello / 
Games / Apple II 

Robctwar. Felgel, Curtis* sr 6:12 Deq31 
pZ4-34 Games 7 Apple II / Programing 

Instruction 

Star Raiders. Williams, Gregg, jr 6:5 MayBl 
plQ6-10R ■*** Games / Atari / Arcade 
5tarf1ghter. 6raflner H Eric, sr 6:12 DecSl 
P366-3BH **" Arcade / Games / TR5-BD Model I 

Startrek 4,0 and Startrek 3,5. Mitchell, Scott, 
sr 6:6 JurBl p352-35A Garner / TRS-BO 

Model I / Strategy 

Stellar Trek, Nelson* Harold, sr 5:12 DecBO 
p7B-R2 *** Games ) Apple 11 / Arcade 
Super Nova. Uddli* Bob. sr 6:5 MaySl 
piOa-llQ *« Games / TRS-BO Model l / Arcade 
Tranquility Bas#. Moore, Rotilfi- sr 6;5 MayBl 
pL12-U4 *** Games / Apple EC / Arcade 

what makes coivuter games fun?. Malone, Thomas, 
art 6;12 DecBl p25d-277 *** Games / 
Elementary Education 


SOFTWARE REVIEW (CONTINUED) 

lork. the great underground empire (TRS-80}. 
Llddil. Bob, sr 6:2 Feb&l p262-264 *** 

Gaines / TRS-BO Model I / Strategy 

HARDWARE REVIEW 

New software, new hardware ranputer languages, 
and games. Pournelle* Jerry, col 6:11 HovBL 
p449-4S7 **■ languages / Hardware Review / 
Games 


MATHEMATICS 

muSIMP/muMATH-79 symbolic math system. Will 1am, 
Gregg, sr 5:LL NovSO p324-333 *** 
Mathematics / Utility Program / Education 

PROGRAMMING INSTRUCTION 
Robotwar. Felgel, Curtis, sr 6:12 DecBl 
p24-34 *** Games / Apple II / Programming 

Instruction 


TRS-BD MODEL I 

3055: a debugging utility for the TRS-BO Model I, 
Mitchell* Scott, sr 6:3 AugSl p401 *** 

Utility Program / Debugging / TRS-SO Model I 
Big Five software (Attack Force* Cosmic Fighter, 
and Galaxy Invasion). Williams* Gregg* sr 
6:9 Sepal P304-JB6 *+* Arcade /Games / 
TRS-BD Model I 

CMimbat: a tele-game for two. Stewart, George, 
sr 6:12 Decal pKH-104 ■** Games / 
Strategy / TRS-aD Model I 
DOSPlus: double-density operating system for the 
TRS-3Q, Kolya* fvon, sr 6:7 JulSI p334-343 
*** Operating Systems / TRS-BD Model I / 
Minidisk Drive 

Dancing Demon from Radio Shack. Cooper/Kolya, 
sr 6:5 HayHL pL4B-L50 *** Games 7 TRS-SO 
Model I / Arcade 

Datahandler from Miller Microconputer Services. 
Richardson* Allyn- sr 6ill NovSl p 133450 
*** Data Base Management / FORTH / TRS-BO 
Model l 

ENHSAS (IfiS-SO Model l/111 enhanced operating 
environment and BASIC}- Kelly* Mahlorr- sr Ll 
6:11 NovBl P342-360 +** Operating Systems 
/ Utility Program / TRS-80 Model I 
IRV, a TRS-SO utility program, Li, Terry* sr 
6:2 FebBl p202-20S *** TRS-SD Model I / 
Utility Program 

Infinite BASIC and Infinite Business. Mitchell, 
Scott, sr 6:2 FebBl p96-L02 *« Utility 
Program / TH5-BD Model I / BASIC 
Interactive Fiction: Six Micro Stories. Llddil, 
Bob, sr 6:9 SepBl p436 *** Simulation / 
TRS-BO Model 1 / Games 
Microsoft Adventure, Llddil, Dob* sr 5:12 
DecBO 5264-266 *** Games / TRS-SO Model I / 
Strategy 

Microsoft Edltor/Assembler Plus* Carlson, Keith, 
sr 6:6 AugBl p39S-400 *** Assembler / 
TRS-30 Model I 

Misosys Software's DISKMDQ: put Radio Shack's 
Editor/Assembler on disk. Hughes, Steve, sr 
6:9 SepBl pl46-L43 *** Utility Program / 
TRS-80 Model 1 / Assembler 
Morloc's Tower. Williams, Gregg, sr 5:12 
Dec 3D p 34-36 *« Games / TRS-BG Model I / 
Strategy 

0rcnestra-80, Coopar/Kolya, sr 6:11 Novfli 
p264-272 *++ Music / TRS-80 Model I 

Pascal-BO. Archer, Rowland* sr 6:L2 DecBl 
p304-3i2 Pascal / TRS-BO Model I / 

Compiler 

Radio Shack FORTRAN package. Danelluk, Tim, ir 
L4 6:10 Octfll P3B5-390 «* FORTRAN / 

TRS-BO Model 1 

Star fighter. Gramrser* Eric, sr 6:12 OecSl 
p436-4 e 1 Arcade / Games / TRS-BO Model I 
Startrek 4,0 and Startcek 3.5, Mitchell* Scott, 
sr 6:6 JunBl p352-364 *** Games / TRS-BO 

Model 1 / Strategy 

Super Nova. Llddil* Sob. sr 6:5 MayBl 
plOfl-HD *** Games / TRS-30 Model 1 / Arcade 
Super STEP (TRS-80 utility). Robbins, Stanley, 
sr 6|5 MayBl pZ40.252 *** TRS-BO Model l / 

Utility Program / Debugging 
Zcrk, the great underground empire (TRS-BO)* 
Llddil, Bub, sr 6:2 FebBl p262-264 *** 

Games / TRS-BD Model I / Strategy 
SOL 

Checkbook balancer, HalUn, Rod, col Ll 3:11 
Nov78 p66 *** Money / Home 
Comments on the RF entry method for video 
monitors, Wiseman, Victor, col 3:12 Dec76 
pZOZ-204 *** Video Display / Interface 
Computerised wine cellar*. Jo 11 Iffe. Rodney, 
col 4:2 Feb79 pi2B-130 *** Food 
Data line (converts object code to BASIC data 
statements). Hunt* Daniel, col Ll 6:3 
Mar81 p216-222 *** Conversions / SASIC / 
Utility Program 

Programming strategies In the game of Reversl*. 
Maggs* Peter, art Ll 4:11 Nov79 p66-79 
*** Games / Programming Instruction / Strategy 
S0L-2D (User's report: thE SDL-20). Barhour, 
Dennis, hr 3:4 Apr7fl p126-130 »“* 

Hardware Review / Microcomputer System 
User's reaction to the SGL-10 computer, flumpous, 
Robert, hr 3:1 Jan73 pB6-93 *** Hardware 
Review / Microcomputer System 
SORCERER 

First look at graph theory applications. 

Ashbrook ft Inn. art Ll 5:2 FebBO pl8-2B 
*+* Graph Theory 
SORTING 

BASIC sorts, Plttet, Rene- col Ll 3:4 Apr7G 
pL43 “* SWTPC / BASIC 
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S 100 USERS 


INTERFACE 9 TRACK 
TAPE DRIVES 

With the DTI - DMA 
Tape Unit Interface 

* Transfers data via DMA 
up to 200K bytes 

per second 

* Allows full control over 
all tape-drive functions 


SPEED 

NUMBER-CRUNCHING 
SOFTWARE 510 X's 
AND MORE 

With the FMP - 
Fast Math Processor 

* Kit or assembled 

* 32-bit floating point operations 

for arifh., trig., exponential, etc. functions 

* Or 64-bit floating point operations for arithmetic functions 




Both the DTI and FMP meet the IEEE S 100 
standard. Software is available. 


For further information contact: 



A MEMBER OF THE SPC GROUP 


|h SPC TECHNOLOGIES , me. 


1500 Wilson Blvd., Arlington, VA 22209 
(703) 841-3632 


J 




*14995 

DISKETTE AND MANUAL 


* Uses CP/M or MP/M operat¬ 
ing system to work with TfiS-90, 
Apple's with so heard. North Star, 
Superbrain, MicropoNs, and 
many other microcomputers. 
Needs a minimum of 16K of 
RAM, Uses single density £T 
or 5W f diskette. 


ELLIS COMPUTING 

SOFTWARE TECHM3L0GY 

©GO 41st Avenue 
San Francisco, CA 04121 


Edition II of Nevada COBOL, 
subset of ANSI-74, features: 

Copy statement for library handling. 

CALL,.. USING... CANCEL 
PERFORM... THAU. ..TJMES,,. 
UNTIL... Paragraph or section names 
IF...NEXT SENTENCE,..ELSE... 
NEXT SENTENCE AND/OR 
<~> NOT, 

GO TO...DEPENDING ON. 

Unique easily understood diagnostic 
error messages. 

Interactive ACCEPT/DISPLAY 
RELATIVE {random) access files. 
Sequential files both fixed and 
variable length. 

DISPLAY, 16-bit binary or packed 
decimal {COMP-3) data types with 
up to 16-digit accuracy. 

INSPECT...TALLYING... REPLACING, 
ADO, SUBTRACT. MULTIPLY 
DIVIDE, GIVING, ROUNDED. ON 
SIZE ERROR. 

Generates optimized 8080 machine 
language at up to 500 statements 

WE WELCOME C.O.D’s 


(415) 7511522. 

CP.'M, M P M and TRS-B0 are registered TM‘s of Digital Research and Tantfy Corporation 


SAVE $$ 


DISCOUNT PRICES 


SAVE $$ 



16K APPLE II 1049.00 

32K APPLE II 1074.00 

4SK APPLE II 1099.00 

DISK W/CONT ROLLER 499.00 

DISK ONLY 445.00 

APPLESOFT CARD 139.00 

INTEGER CARD 139,00 

PASCAL SYSTEM 399.00 

SILENTYPE PRINTER 349.00 

HAYES MICRO MODEM 295.00 

Z-8Q SOFTCARD 295 00 

VIDEX 00 COL BRD. 295,00 

16K RAM BOARD 169 00 

RAM MEMORY 

FOR TRS-80, APPLE II 
16KSET 4116 , S(2QQ NS) 24.95 



40016K 349.00 

80016K 759.00 

410 Recorder 04.00 

015 Disk 1199.00 

B10 Disk 409.00 

822 Printer 359,00 

825 Printer 779.00 

830 Modem 159.00 

850 Interface Module 179.00 
CX853 RAM 85,00 

CX70 Light Pen 64,00 

CX30 Paddle 18.00 

CX4Q Joystick 18.00 

VERBATIM DISKETTES 

Box of 10 5'A" 29.50 

Box of 10 0 M 39.50 



North Star Computers 

HH2-2D-32K 2795.00 

HR2-2G-48K 2956.00 

HR2-2D-64K 3145.00 

HR2-2Q-32K 2975.00 

HR2-2Q-4SK 3165.00 

HR2-2Q-64K 3360.00 

HRAM32K 469.00 

HRAM48K 662.00 

HRAM 64K 849,00 

HDS-18 HARD DISK 4025.00 
MDS-DRV-D 495,00 

MDS-DRV-Q 665.00 

ADC-1-D 740.00 

A DC-2-D 995,00 

ADC-1-Q 795.00 

ADC-2-Q 1285.00 


PRINTERS 

EPSON MX-70 
EPSON MX-80 
EPSON MX-80 FT 
GRAFTRAX 
INTERFACE (APPLE) 
CABLE 

CENTRONICS 737-1 
CENTRONICS 737-3 


399.00 
499,00 
599.00 
90.00 
75.00 
22.50 

795.00 
855,00 

IDS445G 815.00 

IDS460G 1195.00 

IDS560G 1450.00 

NEC 5510 W/TRACTORS2650.00 
NEC5520KSR W/TRAC. 2995.00 

QUME 5/45 SPRINT 2675 00 
FORMS TRACTOR 195.00 

STARWRITER W/TRAG, 1695.00 
STARWRITER W/O 
TRACTOR 1500.00 

General Information: 

We carry a large selection of hard¬ 
ware and software by other com¬ 
panies. Send for our catalog. 

We are an authorized repair center tor 

APPLE, ATARI, NORTH STAR, AND 
EPSON. 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX 


FREDERICK 5726 INDUSTRY LANE 
COMPUTER FREDERICK, MD. 21701 

PRODUCTS, INC. 


Store Hours: 

MON. THRU THURS. 9:30 AM—9:00 PM 
FBL AND SAT. 9:30 AM—5:00 PM 


TO ORDER CALL: (301) 694-8884 


Circle 168 on inquiry card. 
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SORTING (CONTINUED) 

Sorting with a catch* Brady* Paul, col U 5;9 
Sep8Q p322-323 *** North Star / Programing 

Instruction 

Sorting with binary trees, walker, Bill. art 
Ll 5:10 OctBD p96^U2+ *** Programming 
Instruction 
SOUND EFFECTS 

Audible interrupts for humans* Douds* Charles- 
art 2:2 Feb77 p54-58 *** Hardware 
Construction 

Audio processing with a microprocessor- O'Haver, 
Tom* art U 3:6 Jun?a plG6-l?3 
Digital Audio / 6502 / Audio Processing 
Faster audio processing with a microprocessor*. 
Dally, William* art L3 4:12 Dec79 p54-76 
*** Digital Audio / Design / Audio Processing 
Some notes on modular assembly programing, 

Lewis, James, art L3 4:12 Dec79 p222-226 
*“ Programming Instruction / Assembly 
Language / TRS-BO Model I 
Sound off (creating music and sound effects), 
Ciarcia, Steve, col IS 4:7 Jul79 p34-5l 
*** Hardware Construction 
Tune In with some chips (programmele music tone 
generator). Sierart. Ted* art L2 2:9 Sep77 
p84-94 *"** Husic / Hardware Construction 
Turn your KlH Into a metronome* Kellerman, 

David, col L3 4 :fl Aug79 p213-214 *” 

Clock / KIM 

White-noise generator for the Apple II. 

O'Flaherty, John, col L2 5:4 AprBO p-68 
*** Apple It 
SPACE PROGRAM 

One step forward - three steps backup: computing 
In the US space program . Stakem, Patrick* 
art 6:9 SepSl pll2-144 *** Test / Apple II 
SPEECH RECOGNITION 

Dive an ear to your computer (a speech 

recognition primer), Georglou. Bill, art 3:6 
Jun?a p5G-9l Design / 

Recognition for Heuristics Speech lab. Parfitt, 
Rick, hr Ll 2;9 5*>p77 p50 *** Hardware 
Review / Altalr 

Speech recognition for a personal computer 
system. Boddle, James, art Ll 2:7 Ju177 
p64-71 *** Design 

SPHERE 

Are they reaU (a visit to Sphere, SWTPC and 
Mfts}. Green, Wayne. Col 1:2 0ct7S p61+ 

*** Altalr / Manufacturing / SWTPC 
Assembling a Sphere, Anderson, Bruce, art 1:11 
Jul>6 pl8-2D *** Hardware Construction / 
Microcomputer System f Kit Building 
Sphere rolls Into town, art 1:5 Jan76 pBD 
“* Market log 
STANDARDS 

Altalr [5-100) bus forum: PCC 77. McCallum* 

JOho. col 3:3 Mar76 pI4B-151 *** Altair / 

S-100 Bus 

BYTE's audio cassette standards symposium, 
Peschke/Peschfct. art L;fi Feb?6 p72-73 *** 
Tape Cassette 

Benchmarks, standards, etc. Helpers, Carl, art 
1:3 Nov75 p90-92 *** Consumer Information / 

■Benchmark Testing 

C1E Net: a design for.,*Information exchanges, 
part 2: protocols. Wilber, Mike, art 1:3 
Mar7B pl52-l&4 **' Networks 

CIE Net: a design for* ^information exchanges, pt 
3: other considerations. Wilber* Mike, art 
L3 3;4 Apr?B pl63-176 *** Networks 
Can we agree on standards?, Morgan * Chris, col 
6:11 NovSl p6-3 *** Information Storage / 

Data Structures 

Comments on 5-100 Bus extension* Walker, John, 
col 4:1 Jan79 p54 *** S-100 Bus 

Comments an a prototyping bus / Some conments On 
the universal bus* Simmons/falman. col 2:3 
Mar77 pl02-104 *** Hardware Construction 

Cornnerits on the TOL relocatable loader format, 
Pittman, Tom. col 2:11 Nov77 p204-20S *** 
Languages 

Complete ASCII (codes given in binary, octal* ne* 
and decimal). Ciemiewict* David* col 3:2 
Feb ?B pi 9 ASCII 

Consistency - nr a lack thereof***(BYTE standards 
for Pascal listings)* He liners* Carl, col 3:B 
Aug73 p39 *** Pascal / Publishing 

DIF: a format for data exchange between 
appl I cations programs. Kalish/Mayer. art Ll 
6:11 Nuval pl74-206 *** Data Structures / 

Information Storage 

FORTH standards team, Ragsdale, UtIIIam. art 
5: LQ QctBO p274-Z77 FORTH t Q*f imtlOM 

From the pub Usher (Sack of plugs on the Altair 
computer}. Green, Wayne, col 1:3 Nov75 pS* 
+** Altair / Design 

IBM compatible disk drfvds. Harman, Jefferson, 
art 4:10 Qct79 plOO-LQ& *** Floppy Disk 
Drive / IBM 

Lota I -area networks: possibilities for personal 
computers. 5aal, Harry, art 6:10 OctBl 
p92-112 *** Networks / Multi-user Systems / 

Ethernet 

Need for relocating loaders. Pii-imuier* t.P. 

co l 3:6 Jun7G pi JO-13? **" M 1 [.reprocess nr 

New ASCII standards (notice)* col 2:5 May?/ 
p L17 *** ASCII 

On consumers' languages and standard! tat ion of 
human interfaces. Mikes, Peter* Col 3:4 
Apr76 PJ49-16D *** Languages 

Proposal for a universal prototyping hus 
structure- Washburn, David, col 1:16 Dec76 
pi28-130 “* Hardware Construction 

Proposed graphics software standard, part 1, 
Jones, Vincent* col 4:11 Nov79 pl9G-218 
*** Graphics 


STANDARDS (CONTINUED) 

Proposed graphics software standard, part 2. 
Jones, Vincent, col L3 4:12 Dee 79 p8Z-85+ 
*** Graphics / Cromemco 
Proposed microprocessor software standard. 

Formaniak/Leitch* col 2:7 Ju177 p34+ *** 

Microprocessor / Z-80 

Proposed standard for publishing binary data in 
machine readable form* Banks/Sanderson. art 
1:15 Nov76 plQ-14 *** Binary / Publishing / 
Software Publishing 

Response to “A proposed microprocessor software 
standard", Qgdin, Carol, col 2:11 Nov77 
pl93-199 *** Languages 
SZL: an Altair (S-1QQ) to LSI-ll bos adaptor. 
Ekmdy* Jonathan, col 3;9 Sep78 pID2-112 
*** S-100 Bus / Altair / ISI-il 
Samples of machine readable printed software. 

Banks/Sanderson* art 1:16 Dec 76 p12-17 
&ar Codes f Infarmation Storage 7 PAPERBYTES 
Solving the problems of international television 
standards* Dehaven, £* John* col 3:4 Apr78 
pl52-153 *** Video Display 
Standard for writing standards* Wallace, David. 

col 3:2 Feb78 p!75-176 *** Languages 
Standardization of high level languages; some 
questions. Greene, E.M* col 3;5 May?B 
p 163-165 “* Languages 
Technical Design Labs relocatable object module 
format, Colvin* Nell* Col 2:11 Nov77 
p!99-204 “* Languages 

Toward a parallel interface standard* Helmers, 
■Carl* cel 1:10 Jun.76 p4+ “* Interface / 
Parallel Input/Output 

Two letters ofl extending the Altalr 5-100 Bus. 
Naess/MeGillum, cel 3:B Aug7B p!2 
5-100 Bus / Altair 

UCSD PASCAL: a (nearly} snachine independent 
software system. Bowles, Kenneth, col 3:5 
May7& p46+ *** Pascal / Languages 
What is a character?*. Peshka, Manfred, art 
1:4 Dec?5 p30-3B *** Binary Coded Decimal 7 
ASCII / Baudot Code 
STATISTICS 

Algebraic Identities are not numerical 

identities. Forsythe, Alan, col 5:2 FebSO 
p!74 *** Mathematics 

Curve fitting with your computer, Ruckdeschel, 
Fred, art LI 4:10 Oct?D pl50-l60 
Mathematics 

Elements of statistical computation. Forsythe, 
Alan, art Ll 4:1 Jan?9 pt82-I&4 •» 

Prograiimlng Instruction / Mathematics / BASIC 
National micropastime, ftoehrtg, Joseph, art Ll 
4:11 Nov79 pi13-136 *** Simulation / 
Athletics / North Star 
Simple approach to data smoothing. 

Ruck dies c he \ /Kr 1 n iky* art Ll 6:3 Marfll 
p262-29B *** business 7 North Star 
Statistical computations recomputed. Bliss, J*G, 
col 4:6 Jun79 pi$3 *** 


STOCK MARKET 

Black Friday (PQP-10 stock market game in BASIC). 
Baker, Robert* art Ll 2:1 Jant? p56-58 
*** Games 


STRATEGY 


6800 

Eighteen with a die; a learning game player, 

Yost, Russell, art L3 5:1 JanBO pZ12-2?9 
*** Games / Artificial Intelligence / &B00 

APPLE II 

Dungeon Campaign. Wilt lams. Gregg, sr 5:12 
Dec BO p74 *** Software Review / Games / 

Apple II 

Lost Outcbmari's Gold*. Liddil/LI* art Ll 5:12 
Dec80 p26B-280 *** Games / Apple M 

Odyssey: The Coasleat Apventure. Nelson* Harold. 
sr 5j12 DecflD p90-92 **• Software Review 

/ Games / Apple II 

Prisoner. Llddtt, Bub. sr 6:9 SepBl p3S6-3B7 
*** Software Review / Games / Apple 11 

DESIGN 

Character variation tn role-playing games. 
Freeman, Jon* art 5:12 DecSO pI86-190 *** 

Games / Design 

GAMES 

BASIC game: GQBANG (large Tit-Tac-To* game)* 
Allwork, John, col Ll 4:11 Nov79 p56-62 
*** Games / SWTPC 

Character variation in role-playing games* 
Freeman, Jon. art 5:12 DeoBfl p 186-190 *** 

Games / Design 

Conrctiat: a tele-game for two. Stewart, George, 
sr 6:12 DecSf pltXMQ4 *** Software Review 
/ Games / mS-BO Model I 

Computer scrabble* Roehrlg, Joseph, art Ll 
6;1? DecHI p32D-3Sl •** Garner / North Star 
f TRS-flO Model | 

Dungeon Campaign* Williams* Gregg. %r 5;12 
DecSO p?4 *** Software Review / Games / 

Apple 11 

Eighteen with a die: a learning game player* 

Yost* Russell, art Li 5:1 JanSfl p?I7-229 
*** Games / Artificial Intelligence / bBOQ 

Fifteen: a game of strategy (or Tlc-Tac-Tue 
revisited)*. Rheinstein, John, art Ll 5:6 
JunBQ p?3Q-?34 *+* Games 

Flights of fancy with the Enterprise (Star Trek 
gaane}. Price, David, art Ll 2:3 Har77 
pl06-llJ *** Games f Alta>r 

Here H s APL in action (lunar Under program), 
Keefe* David* art L9 2:8 Aug?7 p44-47 *** 

Games /APL 


STRATEGY (CONTINUED) 

Life (Game of Life)* Englander. William, col 
Ll 3:12 Dec78 p76-82 w Games / 
Mathematics /Life 

Life can be easy (BOSO version of the Game of 
Life). Soderstrom, Randy, art L3 4:4 Apr79 
p166-169 “* Games / Mathematics / Life 
Life with your computer (Game of Life). 

Kill lun/et al* art 3:12 Dec7& p 45-50 *** 
Games / Mathematics / Life 
tost Dutchman's Gold*. Liddil/LI, art Ll 6;12 
Decao P268-28Q *** Games / Apple II 
Kastermirid (in RT-U BASIC * Milligan, W, Lloyd* 
art Ll 2:10 0ct77 pl6a-L71 *+* Games 
Microsoft Adventure. Llddll* Bob. sr 5:12 
DecBO p264-266 *** Software Review / Gaines / 

TRS-BO Model I 

Monster Combat, Chapel. Leo, tol Ll 5:12 
OecBG p2&8-292 *** G^rnus / KIM 
Morioc*s Tower. Will lams, Gregg* &r 5;12 
DecBG p84-B4j *** Software Review / Games / 
TRS-8D Model I 

NIMBLE: the ultimate NIM7*. Do liner. Irwin, art 
Ll 2:11 Nov77 pi72-178 *«* Games 
Odyssey: The Comp1eat Apventure. Nelson* Harold, 
sr 5:12 Dec80 p90-92 *** Software Review 

/ Games / Apple It 

On the road to adventure, Liddil, Bob* art 
5:12 DfrtBO pi53-170 *** Games / Software 

Review 

One-dtmenstonal life (Game of Life). Millen, 
Jonathan, art 3:12 D«?0 pfiH-74 *** Games 
/ Mathematics /Life 

Othello* a new ancient game* Duda ± Richard, art 
Ll 2:10 Qct77 ^60-62 *** Games / Othello 

Pirated Adventure*, Adams* Scott, art Ll 
5:12 DecSD pi92-212 *** Games / TRS-BO 

Model I 

Prisoner* Uddll, BoP. &r 6:9 Sopfll P386-387 
*** Software Review / Games / Apple IJ 
Programming strategies In the game uf Rever&i*. 
Maggs* Peter, art Ll 4:11 Nov79 p66-79 
*** Gaines / Programming instruction / SOL 
Programning the game of Go. Mi lien, Jonathan* 
art 6:4 Apr81 pl02-12d *** Games / 
Prograinning Instruction / KIM 
Quest (Adventure type game). Chaffee* Roger* 
art Ll 4:7 Jul79 pl7G-106 *“ Games / PET 
SR-52 card blackjack*. Garvey* Michael, col L2 
2:6 Jun77 plSO-153 *** Games / Calculator 
Some facts of life (Game of Life), Buckingham* 
David, art 3:12 Dec?8 p54-66 *** Games / 
Mathematics /Life 

Spacecraft simulator. Sivak* Gary, art Ll 
4:11 ftov79 pKM-111 *** Games / Station 
Startrek 4.0 and Startrek 3.5. Mitchell, Scott, 
sr 6:6 JunBl p352-3S4 Software Review 

/ Games 7 TRS-BO Model I 
Super TIC (three-dimensional Tlc-Tac-Tpe)* 
Roehrlg, J. art Ll 5:3 MarBO p232-23S *** 
Games / North Star 

Tic-Tac-Toe in BASIC*, Stoddard, Mike, col Ll 
3:12 Dec78 pi 74-175 *** Games / BASIC 
Tic-Tac-Toe: a programming eitercise*. Hinrichs, 
Oelmer. 4 rt Ll 4:5 May?9 pl96-203 *** 

Games / Prograriming Instruction 
Zork, the great underground entire (TRS-80)* 
Llddll, Bob. sr 6:2 Febfll p262-264 *** 

Software Review / Games / TftS-80 Model l 

MATHEMATICS 

Life [Game of Life}, Englander* William* col 
LI 3:12 Dec78 p76-82 *** Garner / 

Mathematics / Life 

Life can be easy (BOao version of the Game of 
Life)* Soderstrom. Randy, art L3 4:4 Apr?9 
pi66-169 *“ Games / Mathematics / Life 

Life with your corniuter (Game of Life). 

Killiun/et Jl* art 3:12 Bec78 p45-50 *** 
Games / Mathematics / Life 
One-dimensional life (Game of Life). Klllen* 
Jonathan, art 3:12 Dec7fl p6B-?4 “* Game; 

/ Mathematics / Life 

Some facts of life (Game of Life), Buckingham* 
David, art 3:12 Dec78 p&4-66 *** Games / 
Mathematics / Life 

PROGRAMMING INSTRUCTION 

Prograimiing strategies in the game of Rovers 1*, 
Maggs* Peter, art Ll 4:11 rW9 p66 79 
Games / Programming Instruction / SOL 
Progrannirg the game of 5a, Milieu. Jonathan, 
art 6:4 AprSl p102-120 *** Games / 
Progratmtsing Instruction / KIK 
Tic-Tac-Toe: a progranming exercise*. Hinrichs, 
Delmer, art Ll 4 : S May79 p!96-2Q3 «* 
Games / Prugraranlng instruction 

SOFTWARE REVIEW 

Conwnbat: a tele-game for Lwd* Stewart* George, 
sr 6:12 DecUl p 100-104 Software Review 

/ Games / rnS-80 Model 1 
Dungeon Campaign. ¥111131115. Gregg* sr 5:12 
DecBO p74 *** Software Review / Games / 

Apple II 

Microsoft Adventure* Llddll* Bob. sr 5:12 
DecSD p264-266 *" Software Review / Banes / 

m-m Model I 

Morloc h s Tower* Williams. Gregg, sr 1:12 
DecSO pB4-0G Software Review / Games f 

fRS-fiP Model I 

Odyssey; The Comp leal Apventure. Nelson, Harold, 
sr 5:12 0«caa p90-92 Software Review 

/ Garnet / Apple II 

On toe road to adventure* Llddtt, Bob. art 
5:12 Dec80 pl5B-L7D *+* Games / Software 
Review 
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HEATH 



OWNERS 


UPGRADE your H9‘ for o fraction of the 

cost of q new terminal with these features. 

FLICKER FREE t6B.B5 KIT *79.«5 ASSEMBLED 

m Columbus would hove hod to wail tor hiH H9 op*ralih B aL 600 baud, he might not ha»r 
WlBCQtlveied America. At tfttl your Obmpultr ten cammunlcajj with your M9 eight times 
feilei I4S00 b«ud| wHhaul lhal annoying ret reih mterrupl that e*u*a* Lhe screen la flash 
■ t rates urtalffF then 600 baud. Faesler HsUngs, FaHl*r program (*tt» t I9F1 R IgM times 
faster. 

CURSOR CONTROL S 29.95 KIT S34-BS AEStMfliSU 

Why limit your output to cemetuilv= Hroa cT your terminal CURSOR CDHltlOL al¬ 
lows your iofflputir Ip move (he cursor anywhere on the screen. Add that professional 
touch td yout displays by utilizing mashing leehndquev Runeltdoa Inctuded ere; I■ rt. 
right, up, down, faff arid rig hi 2D space*., tip me and erase page. 

GRAFIX ES9.&J KIT $69 95 ASSEMBLED 

Open a whole new wo r Id lo your oufpuf The graphical dlapla* capabdliiea at GRAF lit 
allow you 10 croHto display0 hevti befora possible 0(1 the HO. 

LOWER CASE ENTRY S2B.80 ASSEMBLED 

Now you can enler tower case chare otars Ir&m lhe keyboard A Shlfl Lock key a I lews 
lha keyboard tp operate a* the Hlaflderd H9 keyboard or td generate upper a oh tower 
case depending upon the Shill key as per a normal typewriter 

LOWER CASE DISPLAY m« h .i» 

Lower case eepabmiiet greatly improve readability on terminal* modified for 24 lip* 


KEY CAPS 

Those quality conto. 

Full Six Month Warranty ^24 Line Compatible 


S 12.J1Q SET 4 ARROWS $ I.OD 
Thane quality contour key cepe have moldnd-in atphanumetlce. For lhal prdfasilonaf feel. 


Northwest Computer Services, Inc. 

8503 N.E. 30th Ave. 

Vancouver, WA 9 8665 
(206) 573-8381 


* H9 m a legist ored trademark ql H*e I h Cd. 


MASTER CARD and VISA Welcome. 



We Want To 
^. Give You 

S '/1 $ 5.00 


Yes that's right, we want ot give you a certificate 
worth $5.00, and our NEW 48 page Electronics Catalog 
showing a complete line of Hardware 8t Software for 
APPLE, TEXAS INSTRUMENTS and HEWLETT* 
PACKARD computers, PLUS TEXAS INSTRUMENTS 
HEWLETT-PACKARD, SHARP & CANON calculators 
and ITT Telephones. This certificate is redeemable on 
your first order of $50.00 or more. 


Surveyors Supply Co, 



jTt I 




NEW! 


INDUCTIVE 

COUPLED MODEM 

Eliminates room noise, vibration and other acoustic coupled problems. 
Originate/Answer. Half/Full duplex. Crystal controlled. RS-232, TTL, CMOS, 
cassette recorder input/outputs. Bell 103 compatible. 



Try one for 30 days. No obligation. 
Money back if not delighted 
(less shipping). 

* 129 “ 


What makes this MFJ1230 modem different 
from other acoustic coupled modems? 

First, it uses inductive coupling for receiving. 
This innovative technique eliminates room noise, 
vibration and other acoustic coupled problems. 
The result is more reliable data transfer. 

Second, it is RS 232 compatible and provides 
TTL and CMOS input/outputs. Lets you interface 
to nearly any computer with proper software. 
Third, cassette recorder input/output jacks Jet 
you record your transmitted data and load it back 
to your computer or retransmit it later. 


Fourth, it has Originate/Answer modes and 
Haif/Fuil duplex operation. 

Fifth, it is crystal controlled tor high stability. 
Sixth, it has low price and excellent quality. 
Bell 103 compatible. Carrier detect power "ON” 
LEDs. 0 to 300 baud. All aluminum cabinet. Sim¬ 
ple to install and operate. Made in USA, 

Hu other modem offers you all these features 
at this affordable price. 

Order from MFJ and try it - no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping). One year unconditional g uarantee. 


Order today. Call toll tree 800*647 1800. Charge 
VISA, MC or mail check, money order for $129.95 
plus $4.00 shipping/handlmg for MFJ-1230. 

Enjoy Micro Net, Source, bulletin beards and 

others, order now. Call MFJ or see dealers, 

ii.u « n i mr— natunti 


Call 601-323-5869 In Miss., outside continental 
USA OR for technical into, order/repair status. 

MB I ENTERPRISES, 

IVirj INCORPORATED 

921 Louisville Road, Starkville, MS 397S9 J 


Circle 247 on inquiry card. 
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STRATEGY (CONTINUED) 

Prisoner. Liddil, Bob, sr 6:9 SepSl P 3e6-3fl7 
*** Software Review / Games / Apple II 
Startrek 4.0 and Startrak 3.5, Mitchell, Scott, 
sr 6:6 JurvBl p352-354 *** Software Review 
/ Games / TRS^BG Model I 
Zork, the great underground empire (TRS-BO), 
Liddil, Sob. sr 6:2 FebSl pZ62-264 *** 
Software Review / Games / TRS-BQ Model I 

TRS-8Q MODEL J 

Cortirtbait: a tele-game for two. Stewart, George, 
sr 6:12 DecSl pl00-lD4 Software Review 

/ Games / TRS-dO Model 1 
Computer scrabble. Roehrlg, Joseph, art U 
6:1Z Decal p320-351 *** Games / North Star 
/ TRS-BO Model [ 

Microsoft Adventure. Liddil, Bob. sr 5:12 
DecQO p2£4-2G6 *** Software -Review / Games / 

TrS-BO Model J 

«orloc's Tower, will lams, Gregg, sr 5:iZ 
DecBO p84-B6 *** software Review / Games / 

TRS-BO Model I 

Pirate's Adventure*. Adams, Scott, art Ll 
5:12 DecSO pi92-212 *** Games / TRS-BO 
Model I 

Star-trek 4.0 and Startrek 3,5. Mitchell, Scott, 
sr 6:6 JunBl p352-354 *** Software Review 

/Games / TR5-0D Model I 
Zork, the great underground empire (TRS-80). 
Liddil, Sob. sr 6:2 FebSl p262~264 *** 

Software Review / Games / TRS-8D Model I 
STRING* FLOPPY 

Eisatron Stringy Floppy data-storage system. 
Carlson, Keith, hr Ll 6:11 Nov8l pl26-l3Q 
**■ Hardware Review / information Storage / 
TRS-BO Model I 
STRUCTURED PROGRAMMING 

Baking laker (comments on structured 
programming). Farley, Shal. col 3;2 Feb?8 
pi35-137 +** 

Common mistakes using Warnier-Orr diagrams. 
Higgins, David, art 4:3 Mar79 pl70-i76 “* 

Programming Instruction 

Designing structured programs, keems, Chip, art 
LS 3:8 Aug71 pl43-IS4 *** Pascal / 
Programming Instruction 
In praise of PASCAL. Mundte, David, col L& 

3:8 Aug70 pila*llfi **+ Pascal / Programming 
Instruction 

Programing for the beginner; a structured start. 
Herman, Ronald, art 1:10 Jun76 p22-26 *** 
Programming Instruction 
Some words about program structure. Hearn, 
Albert, art Ll 3:9 Sep7B p68-76 *** 

Programing Instruction / BASIC 
Structured program design, Higgins, David, art 
Ll 2:10 Oct77 pl46-151 **• Programming 

Instruction / Games 

Structured programing and structured flowcharts. 
Williams. Gregg, art Ll 6:3 Marll pZO-34 
**+ flowchart I TRS-BO Model I 
Structured programing with Warnler-Orr diagrams, 
part 1: design. Higgins, David, art 2:12 
Dec?? p 104-U0 *** Design / Programing 

Instruction 

Structured programing with Warnier-Drr,. ,, part 
2: coding the program*, Higgins. David, art 
Ll 3:1 Jan78 pl22-129 **• Programing 
Instruction 

Top-down modular programing. Hearn, Albert, 
art 3:7 Jul70 p32-38 *** Programing 

Instruct ion 

Toward a structured 6009 assembly language, part 
1: an introduction,,,. Walker. Gregory, art 
L3 6:11 NovBl P m-m *** 6009 / 
Programming Instruction / Assembly Language 
Toward a structured 6869 assembly language, part 
2: ... assembler, walker, Gregory, art L3 
6:12 DecSl pl9B-228 ** 1 6009 / Programing 

Instruction / Assembler 
Warnier-Drr diagrams: some further thoughts. 
Wedemeyer, &.T. col Li 3:5 May7& pl45-14fl 
*** Program* intj Instruction / BASIC 

SWTPC 

6000 disassembler. Lentz, Bob. art L3 4:5 
Hay?9 plD4-10B **• Disassembler / 6000 
ARRL Convention / Visit to Hits / Visit to SWTPC- 
HeNers, Carl, art 1:14 Dct?6 plQ7-l09 
*** Shows / Manufacturing / Altair 
Analyze your car's gas economy with your 

computer, liauernschub, John, art Ll 2:10 
0ct77 pi66-167 *“ Automobile 7 Energy 

Are they naal? (a visit to Sphere, SHTPC and 
Hits). Green. Wayne, col 1:2 Oct75 p6l+ 

*** Altalr / Manufacturing / Sphere 
BASIC game: 60SANG (large Tic-Tac-Toe game). 

Allwork, John, col Ll 4;11 Nov79 p56-62 
**• Games / Strategy 

BASIC sorts. Pittet, Rene, col Ll 3:4 Apr?B 
pl4fl Sorting / 6A51C 

Build a 6800 system with this kit, Kay* Gary, 
part 1:4 Dec 76 p72-?6 *** Hardware 

Construction / 6000 / Microcomputer System 
Building the AC-3D cassette interface, .iming, 
Gary, art 1:16 0ec?& plHMll *** 

Hardware Construction / Interface / Tape 
Cassette 

Computer generated reminder message- Pass, E.M. 
art Ll 5:1 JanBO pL60-L72 *** Calendar / 

Business 

Constellation t: an astronomy program. Berenbgn, 
Howard, col Ll 6:3 MarBl p333-335 *** 

Astronomy / Education / TRS-BO Model I 
Designer's eye view of the AC-36- Nay, Gary, 
art 1:16 Dec76 p98-lQ8 «* Interface / 

Tape Cassette 


5WTPC (CONTINUED) 

Enterprising display device (GT-6144 graphics 
display generator). Deres, Joe. art L3 1:15 
Nov76 p42-54 *** Graphics / Hardware 

Construction / 6SQQ 

Expanding the Tiny Assembler. Eimterichs* Jack, 
art L3 2;9 Sep77 p44-49 *** Assembler / 

6000 / Programming Instruction 
How far - which way? (navigation program). 

Plttet, Rene- art Ll 2r7 Jul77 pllB-119 
*** Mathematics / Navigation 
How to multiply in a wet climate, part 2: design 
details- Sryant/Swasdee, art L3 3:5 May7B 
plQ4-114 *** Mathematics / Hardware 

Construction / Microprocessor 
If only Sam Morse could see us now*. Sewell, 
uayne. art 13 1:14 Oct76 p42-49 «* Ham 

Radio / Pfogramnlng Instruction / 6000 
Infamous traveling-salesman problem: a practical 
approach. Parry/Pfeffer. art Ll 6j7 JulSl 
p252-290 *** Mathematics / Putzles / Energy 
Interfacing the Sykes OEM floppy disk kit to a 
personal computer (SWTPC) ♦ Hughes, Phil, art 
13 3;3 Mar78 pi71-114 *“ Floppy Disk 
Drive / Interface / Hardware Construction 
Label and file program. Carpenter, Andrew, col 
Ll 4:4 Apr7S p222-223 «* Utility Program 
/ Business 

Lucidata P-6S00 Pascal. Hughes, Phil, sr 5:3 
Kar8Q p!S4 *** Software Review / Pascal 
Modifying the SwTPC computer (for 6809 
operation). Weaver. Thmas, art 6:2 Febll 
p332-334 *** Hardware Modificatitwi / 6809 

More on the SwTPC 6BOO system. My, Gary, art 
1:6 Feb?6 p5Q-53 ■** Serial Input/Dutput / 
Parallel Input/Output / Interface 
SWTPC PR-40 alphanumeric printer (review). Kay„ 
Gary, hr 2:3 Mar77 plB-24 *** Hardware 
Review / Printer 

Souping up your SwTPC 6800. Hughes* Steve, art 
3ilO Oct70 pi44-146 *** Clock / Hardware 

Modification 

Stretch that 6000 clock. Henshaw, Jerry, art 
1:16 Dec?6 p42 -46 Clock / Interface 7 

Hardware Construction 

SwTPC 6800 display routine / 6800 register 
display. Hayes* Mike, col L3 4:5 Hay79 
p22Q-22Z *** 6000 / Prograiming Instruction 

SwTPC 6809 Microcomputer System, Harmon* Tom. 
hr 6:1 JanBl p216-222 *** Hardware Review 
/ 6&09 / Hardware Construction 
TAPE CASSETTE 

Audio meter for your TRS-BO. Miller, David, col 
5:2 FebBQ pl72-U4 *** Hardware 
Modification / TRS-00 M&del I 
BVTE'i audio cassette standards symposium. 
Peschke/Peschke- art 1:6 Feb76 p72-71 *** 
Standards 

Build the BIT 80FFER*. Lancaster, Don. art 1:7 
Mar76 p30-39 *** Interface / Hardware 

Construction 
Butldln, tre 

Hardware Construction / Interface f SWTPC 
COMPLEAT tape cassette Interface, Hemehway, 

Jack, art L3 1:7 Mar76 plO-16 *** 
Interface / Hardware Construction / 6800 
Cassette Interface switching box for the TRS-00*, 
Anderson, Craig, art 3:11 Hov?8 pl60-161 
*** Control / TRS-BO Model 1 / Hardware 
Construction 

Cassette lives on: an alternative to floppy-disk 
mass storage- Cook, Emory, art 5:5 MayBO 
P12-13 *** Hardware Madification / 

Maintenance } Information Storage 
Cassette transports for the “Roll Vour Own" 
hobbyist*. Freeman, William, art 2:3 Mar77 
p26-32 -** Hardware Review 

Computer information arrangement. Ho11aday, 
David- arL 2:ID Cfct?7 pl5&-l59 *** 

Information Storage / Design 
Designer's eye view of the AC-30. Kay, Gary, 
art 1:16 0ec76 |>98-1DB *** Interface / 
SWTPC 

Digital cassette subsystem; part 1, digital 
reco rding bac k ground * * *. Rampi1/Bre1me 1r. art 
2:2 Feb?? p24-31 *** Digital Audio 

Digital cassette subsystem: part 2, digital data 
formats,,.- Hampil/Brelmelr. art 2:3 Har77 
p38-4S *** Information Storage / Design J 

Digital Audio 

Digital data on cassette recorders. Matich* 
Harold, art 1:7 Mar?6 p4Q-45 *** 

Information Storage 

Digital iiiinicassette control (er, Kahn, James, 
art 6:4 Apr01 p66-92 *** Interface / 

Hardware Construction 

Fundamentals of sequential file processing. 

Smith, Wayne, art 7:ID Dct77 pi 14-12? *** 
Information Storage / Rrogranning Instruction / 
Dau Structures 

How to build an inexpensive cassette level 
Indicator. Chepkd, Milan. «1 6:9 SopBI 

p435 *** Hardware Construction 

How to get your Tarbell going (cassette 

interface)*. Weinstein, Larry, art L3 3:7 
Jul73 p!62-171 *** Interface / Design 

How to pick up A dropped bit. Maurer, k. 

Douglas- art 2;7 Jul?7 p7Z-?6 *** Data 

Transmission f Parity Checking / Error Checking 
Impossible dream cassette mterface. Lomax, 
Daniel, art L3 2:2 Feb77 pfl2-8b *** 
Interface / Altalr 

Introvert cassette interface circuit. Mauch, 
Harold, let 1:8 Apr?6 pS-10 *** Interface 
Magnetic recording for computers. Manly, 

William, art !;7 Kar7& pt8-2fl *** 

Information Storage 7 Diskettes / Definitions 


TAPE CASSETTE (CONTINUED) 

Magnetic recording technology- Htlmers, Carl, 
col 1:7 Mar76 pB-B+ *** Information 
Storage / Memory 

Put your coeiputer to work (cassette controller). 
Roeh, BUI- hr &;2 FebBI p 102-103 *»* 

Hardware Review / Interface / Altaic 
Recording with current Instead of voltage. Hein, 
David, col 6:2 Febfll pl38-140 *** 

Hardware Construction f Design 
Saturation recording's not all that hard. Allen. 

David, art 2:1 Jan77 p34-41 *** Interface 
Serial storage media: an introduction and 
glossary. Murphy, Brian, art 2;2 Feb77 
p50-&3 *** Information Storage / Definitions 
Simpler digital cassette tape Interface. 

Surhans, Ralph, art 3:10 Oct78 p142-143 
*** Interface / Hardware Modification 
Software controlled 1200 bps audio tape 

interface. Helmers, Carl, art Ll 2:4 Apr?7 
p4Q-49 *** Interface I Utility Program t 
6800 

Time your tape. Q f Flaherty, John, col Ll 5:9 
SepSD p66-74 *** Apple II 

Why wait? Build a FAST cassette interface. 

Suding, Robert- art l3 1:11 J U 176 P 46-53 
*** Interface / Hardware Construction 

TAXES 

IRS and the cemputer entrepreneur, Hughes, 
Elizabeth, art 3:1 Jan?B p2?-3S+ **■ 
Federal Government f Business 
Microconputers and the IRS, Kinsman, James, col 
6:9 Sep81 p426-427 *** Accounting / 
Business / Law 

Small business accounting system- Lehman, John, 
art 1:10 Jun76 p8-12 *** Accounting / 

Business 

TELECOMMUNICATIONS 

Build a touch tone decoder for remote control. 
Ciarcia, Steve, col 6:12 OecSl p42-?D *** 
Control / Hardware Construction / Home 
Build an intercomputer data link. Wingfield^ 
Mike- art L3 6:4 AprSl p252-2BB *** 

Programning Instruction / Networks / 6S0D 
Data paths*. Liming, Gary, art 1:6 Feb?6 
p32-40 *** RS -ill /Definitions /Data 
Transmlssion 

Network tools: ideas for intelligent network 
software. Helntjes* Peter, art L6 6:ID 
Dctfil pUO-174 •** Networks / Progrinning 
Design 

Ohio Scientific CA-1S universal telephone 
Interface. Williams, Gregg, hr L3 5:6 
AugBD p40-44 *** Hardwire Review / Interface 
/ OSI 

Some thoughts about moderas. Helmers, Carl, col 
3:7 Jul7B p6+ **- Modem 
Telephone dialing by computer, Joyce, Edward, 
art 5:1 JanBD pl22-12fl *** Interface f 

Hardware Construction / Terminal 
Telephone-dialing microcomputer. Renbarger, 

John, art l 3 S;6 JunBC pl40-l7D *** 
Control / KIM / Hardware Construction 

TELETEXT 

Let's be PALs: some cDements on BBS teletext. 

Si Ison, R.G, col 4:3 Mar79 pl36-16B *** 
Online Systems 

TERMINAL 

ADM-3 emulator for the Razeltine 1SDD. 

Shoemaker, Charles, col LS 6:4 Aprfli 
p3O4-3D0 *** CP/H / Utility Program 

Adding lowercase display to the ADM-SA. Halker, 
A.w. col 4:3 Mar79 pi90-l93 *** Lowercase 
Modification 

Assembling the ADM-3A. Franson, Paul, art 4:2 
Feb?9 p?6-B2 *** Hardware Construction / Kit 

Building 

Assent ling the H9 video terminal, Gteeden, 

Terry, art 3:10 Oct78 pl30-135 *** Heath 

/ Hardware Construction f Hardware Review 
Atari's Tele link 1. Flint, Glen, sr 6:10 
Octal pB6-90 *** Software Review / Atari / 
Utility Program 

Build a low-cost, remote data-entry terminal. 

Cl arc la, Steve, col 5:9 SepflO p26-42 *** 
Hardware Construction / Home 
Build this video display terminal. Anderson, 
Alfred- art L3 1:15 Nov?6 pl06-116 *** 
Hardware Construction / Video Display t 6800 
CT-1024 kit- Hogenson, James, hr 1:5 Jan76 
p92-95 *** Hardware Review f Hardware 

Construction / Video Display 
Construction of a fourth-generation video 
terminal, part 1. Hlerenga, Theron. art L3 
5:8 Aug80 p210-2Z4 *** Hardware 
Construction / &085 

Construction of a fourth-generation video 
terminal, part 2. Nlerenga, Theron. art L3 
5:9 Sep an p126-160 *** Hardware 
Construction / 0085 

Digital alphanumeric display. Chester, Daniel. 
art 4:4 Apr?9 p210-22O *** Jnput/Output 7 
LED Display 

qvad terminal Interface, Alpert, Stephen, art 
5:2 FebSQ pi 16-125 *** Interface f Hardware 

Construction / PDP-11 
Remote terminal (Come upstairs and be 
respectable). Ciarcia, Steve- art 2:5 May?? 
p5Q-54 *** Hardware Construction / Interface 

/ Serial Jnput/Output 

Synertek systems KTM-2 term Inal-on-a-board. 

Nowes, Phil, hr L3 5:10 OctBD p42-48 *** 
Hardware Review 

Telephone dialing by computer, Joyce, Edward, 
art 5:1 JanBO pl2?-12B *** Interface / 
TelecomiminScations / Hardware -Construction 
What's in a video display terminal?. Halters, 
Don, art 1:7 Mar 76 p78-79 •** Video 
Display / Design 
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DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? 

’t 

Blame The 
Software! 

Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our 
patented ISOLATORS eliminate equipment Interaction AND curb 
damaging Power Line Spikes, Surges and Hash, 

* ISOLATOR {ISO-1) 3 filter isolated 3-prong sockets; integral 

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any 
socket ..... $62.95 

* ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; {6 

sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank. $62.95 

* SUPER ISOLATOR (ISO-3), similar to ISO-1 except double 

filtering & Suppression.$94.95 

* ISOLATOR {ISO-4), similar to ISO-1 except unit has 6 

individually filtered sockets.$106,95 

* SUPER ISOLATOR (ISO-11) similar to ISO-2 except double 

filtering & Suppression..$94,95 

* CIRCUIT BREAKER, any model (add-CB).Add $ 8.00 

* CKT B R K R/S WIT C H/PI LOT (CBS). Add $1600 

AT YOUR Master-Card, Visa, American Express 

DEALERS Order Toll Free 1-800-225-4876 

_ (except AK t HI, PR & Canada) 


/^Electronic Specialists, Inc. 

171 South Main Street. Natick. Mass. G1760 

Technical & Non-800: 1-617-655-1S32 


Complete Line of Hardware & Supplies! 

q»me MS A 

Dual Sided 

Double 
l ensiry 

DT-8 DT-5 

$525*. $310., 

Authored Qutne Distributor 

5 V 0 fymn 

104/1 

$ 3.35 ea mm 

Bulk Pack lOO/case 

land an 

* THINLINE 8" 

DISC DRIVES 

Fit 2 drives 

in the space of \ 

TM 848-1 %A7cr 

single sided waiy t 

TM848'2 $ccn 

dua! sided wvlWoryi 

3101 Hi! 

Terminal 

$1175 y 

——j/ 

T E L E T E K CPU/ Disc Coritoter 

FDC-l s 695 

All Other TELETER Boards Available 

Seagate Technology 
Winchester Disc Drive 

iyf $1295«„.i 

Stack orders shipped wtthJn 1 24 j hours! 

(408) 438~5454 

£AA 4 -JT. - ' ‘ r VAl 1 f V pft \r OTT£, .iL. = V C A 9506* 

Quantify Discounts Available 

TERMS: Cashiers Check. VISA, M/C. COD 
Shipping charges added to all orders -g 






call (617)934-0445 
for faster delivery 



Add 12 per item shipping,$3UPS in US; $3.50 Canada 
$12 air Europe 8 Central Amenca:$ IS elsewhere 


ENGINEERING 
SOFTWARE 
FOR MICRO'S 


Graphic Software for Micro's - This self-teaching guide will show you how to 
write your own 2D and 3D graphics software. Contains 61 programs for elementary to 
advanced graphics operations - translation, rotation, scaling, clipping, stretching, hidden 
line removal, shading, perspective, intersections, animation and more. Also includes 
practice problems for classroom use. Program listings in BASIC fully explained and 
presented alongside theory. Perfect for students, professionals 5 software developers, 
"One of the most outstanding boofrs on computer software - Alan Grund, University of 
III] no is 

rr A magnificent book., a major contribution to the educational literature for computers' 1 - 

Philip Becker, Christian Brothers College. Memphis 

Book with listings-$ 19,95, DtskfApple II plus 4BK DGS3,3)-$1B.95 

Engineering Applications of Micro's - a collection of techniques and 

programs for applying micros and computer graphics to engineering - structural 
mechanics, kinematics, heal transfer, systems analysis, Fourier analysis, optimization, 
CAD/CAM, and more Theory with listings in BASICfuily documented. Book with IIstings- 
$28,50, Disk(App!e II plus 48K DOS3 3)-$19.95 


Structural Analysis on Micro's - Theory and program listings in BASIC for 
matrix structural analysis of rigid frames. Graphical output shows displaced 
configuration, Member loads determined. Use software as is or modify for your special 
applications. Book with listings-S39.95. DiskfApple II Plus 48K DQS3,3)-$24.95 


KERN PUBLICATIONS • Duck Hill Rd • PO BOX 1029C • Duxbury, MA 02332 
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' hst 

Almost optimum Z&O memory test program, 

Ira. col L3 6:9 SepBl p432-434 ++* 

PfemOry / Z-00 

Bug in BASIC. Maurer. W.D. col Li 6:1 Janfll 
plflS-ig* *** BASIC / Programming Instruction 
Comparing floppy-disk drives by software 
simulation. ttenrtza, Dennis, art Ll 5:5 
MaySO pi30-140 *« Floppy Disk Drive f 
Minidisk Drive / Hardware Review 
Guide to Baudot machines? part 3, a teleprinter 
test circuit. McNatt, Michael, art 2:6 
Jun77 p154-157 *** Printer / Interface / 
Baudot Code 

M63Q9 is silicon. RitterZBoney. col 4:5 Kay79 
p30-3L *** BB09 / Design 

Memory pattern sensitivity test. Kinzer, Don, 
art L3 3:10 0ct7B pl2-L6 *** Memory / 6300 
Memory test program. Caperello, Frank- col L3 
4:a Aug?9 p215-217 *** Memory / flQSQ f IH5AI 

One step forward - three steps Packup: confuting 
in the J5 space program . 5taken, Patrick, 

art 6:9 SepBl pll2-144 *** Apple IE / 

Space Program 

Quick test of keyboards. Walters, Don. art L:2 
Oct?5 p43 *** Keyboard 

Testing memory in BASIC. Adams. Russell, art 
Ll 3:1D 0tt7B p5B-6Q *** Memory / BASIC 
TEST EQUIPMENT 

Add dual trace and delayed sweep to your 
oscilloscope. Stetson. Robert, cal 6:9 
Sep9! p428-431 *** Hardware Modification 

Audible logic test probe. Woodward, James, art 
4:1 Jan79 plB6-lB7 ++* Hardware 
Construction / Logic Probe 
Build a TTL pulse catcher. Walde, Nil Man. art 
1:6 Feb76 p5B-60 *** Hardware Construction 
Build a low-cost logic analyzer. Ciarcia* Steve, 
col Ll 6:4 Apr&i p36-44 “* Hardware 

Construction 

Build a serial ASCII word generator. Finger, 
Ronald, art 1:9 May?6 p5G-53 *** 

Interface / ASCII / Hardware Construction 
Build a simple digital oscilloscope. DeCaro, 
Frank, art 4:1V Nov79 p22Z-2Z6 *** 

.Hardware Construction 

Built-In logic tester. Christner, Kurt, art 
2:) Jan77 pB2-B3 *** Hardware Construction 

Catch bytes with a comparator. MacDonald, Doug, 
col 6:7 JulSl p36B-370 Hardware 

Construction 

Counterized testing. Ciarcia, Steve, col Ll 
5:L2 DecBQ p44-70 ±** IRS-60 Model I / 
Hardware Construction 

Expanded digital voltmeter (Add imire zing to the 
cocktail). Ciarcla, Steve, col L3 3:1 
Jan73 p37-54 +** Hardware Construction / 

Interface / Z-BD 

Handy pulser. Chrisp. Bob. art 4:9 5ep79 
pL6U-L61 *** Debugging / Hardware Construction 
Line-failure indicator. Olson, Hank, col 5:11 
RovBd pHG-Bfl *** Power Supply / Hardware 
Construct ion 

Logic probes - hardware bug chasers*. Burr, 

Ale*, art 1:4 Dec?5 p20-24 *** Debugging 

/ Logic Probe 

On a test equipment dleU Try an B channel DVN 
cocktail I, Ciarcla, Steve, col L3 2:12 
□ec77 p76-SD+ *** Hardware Construction 

Penny pinching address State analyzer. Ciarcla, 
StevE. col 3:2 Feb?B pE-12 *** Hardware 

Construction / Memory 

Powerless IC test clip. Errico/Baker. art L:4 
Dec?5 p26-27 *** Hardware Construction / 

Integrated Circuits 

Programmed le IC tester. Thorson, Mark, art 3:6 
Jun?fl pZfl-35 *** Integrated Circuits / 
Hardware Construction 

TV oscilloscope (building a display and using it 
as a test instrument). Barbler, ken. art 2:7 
Jul77 p52-57 “* Hardware Construe t Ion / 

Video Display 
TEXT EDITOR . 

Add a simple test editor to your BASIC programs. 
Cuff, Robert- art Ll 5:4 AprSO p34-3g *** 

North Star 

BASIC text editor. Ruckdesche 1, Fred, art Ll 
4:6 Jun7g pl56-IM "* North Star / 1M5AI / 
BASIC 

Don't ignore me high end...or my search for 
manuscript editing paradise . Helmers, Carl, 
col 3:3 Mar73 p6+ *** Word Processing f 
Pub)IShlng 

EditoriaI \i img witnyuur uwnput^r | te*t editor). 
McGath, Gary, art 2:B Aug77 pSL-SS *** 

Desig n 

Graphics text editor for iisjsic* part l: structure 
of the editor. Nelson, Randolph, art 5:4 
Apr9U plZ4-I3S *** Music / Graphics / Design 
Graphics tent editor for music, part 2: 

algorithms. Nelson, Randolph, art 5:5 MaySG 
pl04-113 *** Music / Algorithm 

MINCE: a text editor. Kern, Christopher, sr 
6:9 SepBl pI5D-160 *** Software Review 7 

CP/M 

On the virtues of writing editors. Helmer's, 

Car), col 3:11 Nov7R p6« *** Word 

Processing 

SWEETS fur K]M; a low calorie text editor*. 

Fylstra, Dan. art L3 3:2 Feh73 p&2-77 *** 

THREADED CODES 

PS - a FORTH-line threaded language, part 1. 
Motalygo, Valo. art 6: ID Qc LSI p462-466 
“* Languages 7 FORTH 

PS * a FORTH-1 ike threaded language, part 2. 
Motalygo, Vain, art 6:11 NovBl []4G0-4Ga 
*** Languages / FORTH 


THREADED CODES (CONTINUED) 

Threads of a FORTH tapestry. Mil Him*, Gregg. 

col 5 ;fl AugBD p6-10i- FORTH 

Varieties of threaded code for language 
implementation*. Ritter/Walker, art L6 5;9 
SepBO pZ06-ZZ7 *** Languages. / Interpreter / 
Bibliography 

TUB EE-01HE NSIONAL GRAPHIC5 

Coi^uter generated naps, part 1. Johnston, 
William, art Ll 4 : 5 May79 pl0-12+ *** 

hree-Dimensional Graphics / Mathematics 
Computer generated maps, part 2. Johnstem, 
William, art Ll 4:6 Jun?9 plOD-123 *** 

Graphics 7 Social Science / Mathematics 
Future of computer graphics, Brown/Levine. art 
5:11 NovBO p22-23 *** uture 7 
Three-Dimen sion a1 Graphics 
Graphic manipulations using matrices. 

Hungerford, Joel, art Ll 3;9 Sep?B 
pI56-IG5 *** ction / Three-DImejisiorijl 
Graphics 

Graphics in depth: 3-D adds a new dimension to 
your display. Valters/Harris, art Ll 3:5 
May73 pl6-l&+ *** ction / Three-Dinnenslonal 

Graphics 

Hidden line subroutines for three-cttmensinnal 
plotting. Gottlieb, Mark, art Ll 3;5 Miy78 
p49-59 *** Plotting / Prograiimlng 

Instruction 

PLOT3D: a function plotting program. Stoddard, 
Mike, col Ll 3:5 May7B p6D-6l *** 


Plotting 

Representing three-dimensional objects in your 
computer. Blum, Richard, art Ll 4;5 Ma/79 
p)4-29 *** Animation 

Three-dinensional computer graphics, part 1. 

Crow, Frank1 in. art L6 6:3 MarBl p54-B2 
*** aphics / Three-Dimensional Graphics 
Three-dimensional' conpoter graphics, part 2: 
software. Crow, Franklin, art L6 6:4 AprBl 
pZ9Q-302 *** Graphics / 

Thr eo-d tenons tonal graphics for the Apple II, 
Sokol. Dan. art LL 5;L1 NovBO P I4a-154 
*** High Resolution Graphics / Apple II 
World of corujuter graphics, Lodd Ing/llickson. 

cot 5:11 NovSO p6-L4 *** Graphics 
XVZ phenomenon: stereoscopic plotting by 
computer. Powers, Wllhim. art Ll 4:10 
Dct79 plAO-149 “* Plotting / North Star 
Tt 99/4 

Logo for personal computers. Nelson, Ha™Id. 
art L9 6:6 JunSl p36-44 *“ Apple ll / 
Logo 

timesharing 

MiCroctHisiuter timesharing: a review of the 
techniques,...further reading . Johnson. 
Kenneth, art 4;4 Apr79 p?Z4-234 *** 

Mu Hi-user Systems / Design 
Ttme-shirtng/imjUt-user subsystem for 
microprocessors. X!P«r, Don, art L3 5:6 
JunBO pl2Z-134 *** Mjltt-user Systems / 
Design / 6600 

Timesharing: squeezing the most from your micro. 
Linker, She 1Son, art 4:6 Jun79 pZ£6-Z33 
*** Multi-user Systems / Design 
TlHf BASIC 

Adding new transcendental* to limited BASICS. 
Sempranfo, Vince, col 2:9 Sep?7 p5l* *** 


Mathematics 

Simple math lessons (math test). Lloyd, Robert. 
Cdl Ll 2:11 Nov77 p6D *** Mathematics ( 
Elementary Education 

5pacew*r m Tiny BASICl nevigatlng through 
Integer BASIC. Beard, David, art Ll 4:5 
May79 pHG-U5 *** Mathematics 7 Games 7 
Programnt Ing Ins true t i o n 

Tiny SASIC (a review of Tom Pittman's Tiny 
BASIC). Rosner, Richard, sr Ll 2:4 Apr77 
p34-3S *** Software Review / Languages 
TH5-55Q1 

Fut the "do everything* chip in your next design 
(TMS-550I). Baker, Robert, art 1:11 Jul76 
p4D-44 *** Microprocessor / Hardware Review f 

TOPOLOGY 


Electronic planimetry (measuring a 
two-dimensional figure). Santi/et al. an L6 
5:3 MarflC pH4-IZ2 *** Science / 

Seven bridges of Korvigsberg 7 Direct cursor 
addressing in UCSD Pascal. Helmers, Carl, col 
L6 5:Z Fetso p6-10 *** Pozzies 7 Pascal 

Solving problems involving variable terrain, part 
’ 1: a general algorithm . Jones, Scott, art 
5:2 FebftO p56-66 *** SimuIaUofi / Algorithm 

Solving problems involving variable terrain, part 
2: ...hexagonal grids. Jones, Scott, art 5:3 
HarftD p 74-B2 * * * SimuIa tior 


TOT 5 


Computer-control led Lank- Ciarcia, Steve, col 
tl 6:2 Febfll p44-64 *** Control / Hardware 

Construct ion 
TRS-30 COLOR 

Closer look at the TRS-30 Color Computer. Baiter, 
Woody, col Ll 6:IQ OctBl p334-340 *** 

Design 

Color computer from A to Q: make your color 
coo^iuter "see" and "feel"... Bardeh, Hilliflm. 
art Ll 6:12 Dec6I pi34*160 *** Interface 

/ Analn-g/Digital Circuit / Joystick 

Extended color BASIC for the TRS-8Q Color 
Colter*. Mlistkuwskl, Stan, sr Ll 6:5 
HayBI p36-45 *** Software Review 7 BASIC / 

Languages 

Three Turw computers from Radio Shack (Model III, 
Color and Pocket). Miastkowski, Stan, fir Ll 
5:ID OctSO PI72-1BQ -** TR5-3Q Mpdel III / 
TR5-B0 Pocket Computer 7 Hardware Review 

What's inside Radio Shack"s color computer?’. 
Ahrens7et al. art 6:3 Mar31 p90-l30 **■* 
6BD9 7 Prugrarming Instruction 7 Design 


TR5-6Q MODEL I 

Animation In computer-assisted instruction: 
replication of yi|A. Eckert, Richard, col Ll 
6:7 Ju161 p35S-366 *** Computer Assisted 
Instruction / Animation / Science 
Audio meter for your TRS-6Q. Mi Her. David, col 
5:2 FebSQ pl72-174 *** Tape Cassette 7 

Hardware Modification 

Conste11at1an I: a n.as t ranomy program. Berpn bon, 
Howard, col Ll 6:3 Mar81 p333-336 *** 

Astranomy 7 Education / SWTPC 
Creativity in computer music. Howe, Hubert, art 
U 4:7 Jul79 pl58-l73 *** Music 

Disk catalog for the eighties. Ltddil, Bob. col 
Ll 6:6 AugSl p4G4-4Q? *« Utility Program 

/ Minidisk Drive 

Electronic Home banking (fou can bank on it), 
col 6:1 JariiSl plO *** Home / Honey / 

Core<3u Serve 

Evaluate your home's energy efficiency: conserve 
energy with your.... Beasley, Kimball, art 
Ll 6:10 OctSl p250-260 **+ Energy / Home 

KNIGHT: a knight's Lour problem in MHSFMTH*, 
Frel, Ulrich, col L7 6:2 Feh&l P 325 *« 
FORTH / Puzzles 7 Chess 

Machine problem solving, part 1: tMal-and-error, 

aaiechantcal plan- Frey, Peter, art Ll 

5:9 5epflD pl02-U2 Artificial 

Intelligence f Puzzles 

Machine problem solving, part 2: directed search 
using cryptarithmetic. Frey, Peter, art Ll 
5:10 QctSQ p266-272 *** Cryptology / 

Puzzles 

Memory manipulator: eliminate hej-a-photfta, 

Witt, Louis, col Ll 6;ID Octfll p356-364 
*** Utility Program / Machine Language 
My TRS-BG talks to my Croiwmco Z-2. Hallen, Rod. 
art L3 5;6 JunBD pB3-94 *** Serial 
Input/Output / Cromemco 7 R5-232 
Omikron TR5-80 boards, NEWD0S+, and sundry other 
matters. Pdumelle, Jerry, col 5:7 JulBO 
pl9B-ZDB *** Operating Systems 7 Floppy Disk 
Drive 

Peek at poke (pokes hexadecimal values into 
memory). Parris, M. col Ll 4:6 Jun79 
p212-213 *“ Utility Program / Hexadecimal 

Radio Shack's modifications to the TR5-80*. Ll, 
Terry, col 5:10 OctSO pl82-lA4 *** 

Hardware Modification / ROM 
Simple base conversions for the TRS-60. Curran, 
James, col Ll 5:11 NpvSO pl45 *** 
Conversioins / Hexadecimal 
Structured programing and structured flowcharts. 
Willi amis. Gregg, art Ll 6:3 Mar61 p2Q-34 
*** Structured Programming / Flowchart 
TfiS-BO performance evaluation by program liming*. 
Lewis, James, art U 5;3 MarflO pS4-94 
*** Benchmark Testing / IBM 
UPC bar codes with the Centronics 737, Anderson, 
John, toI Ll 6:5 HaySl p226+ *** Bar 
Codes / Printer 

Totrax vocabulary. Gargag]ianp/Fons. col 6:6 
JunSl p304-391 *** To ice Synthesis 
Word ujbnmurle [program to rearrange letters in a 
word). Gorney. Leonard, col Ll 6:9 AugSt 
p417 *** Puzzles 

68DD 

MIKBUG and the TR5-SD, part 1: a cross-assembler 
for the Motorola 68DQ. Labenskl, Robert, art 
Ll 6:12 DecSl p229-2S0 ***' MIKBUG / 6000 / 
Asseinbler 


APPLE II 

Build a low-cost speech-synthesizer interface. 
Ciarcla, Steve, col Ll 6;6 JunBl p46-6B 
*** Apple II / Voice Synthesis / Hardware 
Construction 

Electromagnetic interference, Ciarcia, Steve- 
cesl 6:1 Jinfll p48-68 *** Hadio-freguency 

Interference 7 Apple IE 7 Atari 

Some more on performance evaluation*. Heimers, 
Carl, col Ll 5:7 JulflO p216-219 *** 
Benchmark Testing / Apple II 

CONTROL 

Build the Disk-AD: memory expansion and 

floppy-disk control (TRS-BO). Ciarcia, Steve. 
cp| 6:3 MarSI p36-52 *** Disk Controllers 

/ Hardware Construction / Minidisk Drive 

Cassette interface switching box for the TRS-BO’. 
Anderson, Craig, art 3:11 N&v78 pl60-16I 

*** Tape Cassette 7 Control / Hardware 
Construction 

Homf.- m on the ranget. Ciarcia, Steve, col Ll 
6:11 MovBO p.32-5B **+ Control / Hardware 

Construction / Interface 

Improve TRS-90 disk operation: add an external 
data separator. Kline, Ken. col 6:5 HaySl 
pI02-104 *** Disk Controllers f Hardware 

Modification / -Minidisk Drive 

Fercom’s Doubler, kelly, Kahlon. hr b:/ JuIBl 
P344-352 *** Hardware Review 7 Disk 

Controllers / Minidisk Drive 

GAMES 

SREAKFORTH into FORTH. Mi1Ier/Hi1ler. art L7 
5:3 AugBO p150-163 *** FORTH / Games / 

Programming Instruction 

Big Fivt software (Attack force. Cosmic Fighter, 
and Galaxy Invasion). Williams, Gregg, sr 
6:9 SepHl p394.386 *** Software Review / 

Arcade 7 Games 

Commbjt: a tele-game for two. Stewart, George, 
sr 6;12 DecSl plOD-lQ4 «■* Software Review 
7 Games 7 Strategy 
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With REFORMATTED disk utilities you can read and write 
IBM 3740 and DEC KM I single density formatted diskettes on your 
CP/M® system. 


REFORM AFTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed process! ng. 

fif FOR MATTER programs feature bi-directional data transfer 
and full directory manipulation, ASCil/ERCDIC conversion provided 
with CP/M +-> IBM. MP M is mm; fully supported [ 

Program Data Sheets, Application Guides, and Machine Compati¬ 
bility Guides available. 

Each program $195.CM) from stock, Specify CP/M ++■ IBM or 
CP/M DEC. Order from MicroTech Exports, Inc f 467 Hamilton 
Ave., Suite 2, Palo Alto, a 94301 □ M 415/324-9114 □ TWX: 
910-370-7457 MUH-ALTOS □ Dealer and OEM discounts available. 
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TRS- 80 ® 



DISCOUNT 

PRICING 

Call Us 

For Discount 
Prices on All 
Radio Shack 
Hardware 
and 

Software 


MODEL II 
26-4002 
MODEL III 
26-1066 


*3,439°° 

* 2 , 220 °° 


PHONE (209) 526-1496 

We Pay Freight 


No Taxes on 
Out of State 
Shipments 

Franchise 
Store 70 79 


Radio /hack 

221 McHenry Ave. 
Modesto, Calif. 95354 




CALL TOLL FREE 


LttLL i LJLL rncn 

1 - 800 - 228-4097 


Call For “Unbelievable” Low Low Prices 
On These Lines: 


AMDEK 

APPLE 

ATARI 

BASE 2 

CENTRONICS 

COMMODORE 

DC HAYES 

HAZELTINE 

LEEDEX 


MACROTRONICS 

MAXELL 

MICROSOFT 

MOUNTAIN'HARDWARE 

N.E.C. 

NORTHSTAR 

PANASONIC 

SANYO 

SYNCOM 


roue 



II IKi'^'llxJll'»2r Ir'e/nlff 'cHrewsi'llvli#' 

1840 “0" Street Lincoln, Nebraska 68508 



VISA 

,'BSSS! 

In Nebraska Call (402) 476-7331 
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TRS-BO MODEL I (CONTINUED) 

Computer scrabble* Roehrlg, Joseph- art LI 
6U2 DecBl p320-351 *** Garws / Strategy / 

Nyrth Star 

Computing the l CHlNG with a TH5-80. Dethlefser, 
Edwin, art LI 5:4 Apr&G p96-102 **+ 

Somes 

Dancing Demon from Radio Shack- Cooper/Kolye. 
sr 6:5 Mayfll pHS-150 *** Software Review 
/ Games / Arcade 

Interactive Fiction: Stx Micro Stories. Liddil, 
Dob. sr 6:9 SepBl p436 *** Software 

Review / Simulation / Games 
Life after death. MacaTuso, Pat- art H 6:? 

JulBl p326-333 *** Games / Mathematics / Life 

Machine problem solving* part 3: the alpha-beta 
procedure*. Frey* Peter, art Ll 5;11 Kav0d 
p244-?64 *** Artificial Intelligence / Games 
Microsoft Adventure. liddil, Sob, sr 5:12 
OecBO p264-266 **" Software Review / Games / 
Strategy 

ferloc's Tower. Williams* Gregg- sr S;12 
Dec3D p84-8& *** Software Review / Games / 
Strategy 

Pirate's Adventure*- Adams, Scott* art Ll 
5:1? Dec30 pl92-2l2 *** Games / Strategy 

Starfiqhter* Grammer, Eric- sr 6:12 DecBl 
P465-AS7 *** Software Review / Arcade / Games 
Startrek 4-0 and Startrek 3*5, Mitchell, Scott* 
sr 6:6 Jun81 p352-354 *** Software Review 

/ Games / Strategy 

Super Nova. Liddil, Bob* sr 6:5 MayBl 
pLOB-llD *** Software Review / Games / Arcade 
Zorfc, the great underground empire {TRS-BO). 
Liddil, Bob* sr 6:2 Fetal p262-264 *** 

Software Review / Games / Strategy 


HARDWARE CON STRUCT!OH 

Bo lid a low-cost speech-syntfie sizer Interface. 

Cl arc la, Steve* col Ll 6:6 JunBl pAS-SB 
Apple IJ / Voice Synthesis / hardware 
Eonstruct Ion 

Build the Disk-80: memory expansion and 
floppy-disk control (TRS-flO). Clareia, Steve, 
col 6:3 Karai p36-52 *“ Disk Controllers 

/ Hardware Construction / Minidisk Drive 

Cassette Interface switching boa for the TRS-BO*. 

Anderson, Craig* art 3:11 Nov7B pl6G-lEL 
“* Tape Cassette / Control / Hardware 
Construction 

Computerlied testing. Ciarcia, Steve* Col Ll 
5:12 DecflO p44-7o *** Test Equipment / 
Hardware Construction 

Home In on the range!. Clare I a, Steve* cpl Ll 
5;U NovflO p32-58 *** Control / Hardware 
Donstruction / Interface 

I/O expansion for the Radio Shack TRS-90 
{principles of parallel ports). Clareia, 

Steve. col 5:5 Kay8Q p22-4Q •“ Parallel 

Input/Output / Hardware Construction 

I/O expansion for the TAS-SQ, pari 2: serial 


ports* dare la, Steve, col 5:6 Jun30 
p42-62 “* Serial Input/Output / Hardware 

Construction 


mmtm REVIEW 

Em t run Stringy Floppy data-storage system, 
Carlson, kelth. hr Ll 6:11 NcjvBI p!26-130 
*** Hardware Review / Information Storage / 
Stringy Floppy 

Micro Matrix Fhotopoint tight Pen (THS^SO). 

Gray, Stephen, hr 6:3 Mar8l pBA-BB *** 
Hardware Review / Light Pen 
Percom's Doubler, kelly* Mahlon. hr 6:7 JulBl 
p344-352 *** Hardware Review / Disk 

Controllers / Minidisk Drive 
Radio Shack TRS-BO: an owner's report. Fylstra, 
Dan. hr 3:4 Apr78 p49-60 *** Hardware 

Review f Microcomputer System 
TRS-BO speaks: using BASIC to drive a speech 
synthesizer. Gargagllano/Fons. art Ll 4:10 
Oct79 pi 13-122 *** Voice Synthesis 7 

Hardware Review / 

TR£-BQ: Radio Shack's new entry into the personal 
computer market. Morgan, Chris* col 2:11 
Nov77 p46 *** Hardware Review 


INTERFACE 

Hand 1 -writer: a video note pad for the physically 
handicapped. Satie, Howard, art Ll 6:12 
DetSl p474-432 *** Handicapped / Video 
Display / Interface 

Hume in on the range*'. Clarets, Steve, col Ll 
5:11 NovBD p32-5fl *** Control / Hardware 
Conitruction / Interface 


mathematics 

Computing the determinant of a matrix* Flynn. 
Brian, col Ll 6:3 MarSI pl52*154 *** 

Mathematics / Programming Instruct loft 

General interpolating graphics package for the 
TRS-dU** Cohert/Crowe. art Ll 5:U RiivBO 
p296-31Q *** Graphics / Msthiwiat les t 

Plotting 

Khachtyan's algorithm, part 2: problems with the 
algorithm. Bernes ford AH aU art Ll 5:9 
Seprtti p242-255 *** Linear Prograumlog / 

Mathpuiat ks / Algor ithm 

Life after death. Macaluso, Pat. art Ll 6:7 
Juiai p326-333 “* Games / Mathematics / Life 

Multiple regression for the TRS-80* Madron, 
Thomas, art Lt 6:i0 Octet (a43U-44 7 *« 
Mathematics 

Symbolic differentiation a la LISP. Nieul, 

Ronald, art L9 6:9 5ep81 p216-234 **- 
LISP / Mathematics / Programming Instruction 

PROGRAMMING INSTRUCTION 

BREAKFORTH Into FORTH, Mi IIfir/MlIler* art L7 
5:6 AugdO p 150-163 •** FORTH / G*im?s / 

Program™ing Instruct ion 


TRS-BO MODEL I (CQIfTINUEO) 

Computing the determinant of a matrix. Flynn, 
Brian* col Ll 6:3 MarOl plS2-154 *** 

Mathematics / Programming Instruction 
Exploring TR5-80 graphics. Yeager, George, art 
L2 4:B Aug79 p32-34 *** Graphics / 
Programming Instruction / 2-80 
Some notes orv modular assembly programing* 

Lewis, James* art l 3 4:12 Dec79 p222-226 
*** Programming Instruction / Assembly 
Language t Sound Effects 

Speeding up TRS-BO graphics* Bobo/knoderer* art 
LI 6:5 MayBl p!71-L34 *** Graphics / 
Progranm ing In s true 11on 
Symbolic differentiation a la LISP. Nlcol* 
Ronald, art L9 6:9 SepSl p216-234 *** 

LISP / Mathematics / Programing Instruction 


SOFTWARE REVIEW 

&Q55: a debugging utility for the TRS-BO Model [. 
Mitchell, Scott, sr 6:6 AugSl p401 *~ 

Software Review / Utility Program / Debugging 
Big Five software (Attack Force, CosmIc Fighter, 
and Galaxy Invasion). Mil Hams, Gregg, sr 
6:9 SepSl p3B4-3S6 *** Software Review / 

Arcade / Games 

Combat: a tele-game for two. Stewart, George, 
sr 6:12 DecBl plOG-HM *** Software Review 
/ Games / Strategy 

OOSPIuj: double-density operating system for the 
TRS-BO. Kolya, Yvori. sr 6:7 JulSL p334 -343 
*** Software Review / Operating Systems / 
Minidisk Drive 

Dancing Demon from Radio Shack. Cooper/Kolya, 
sr 6:5 MayflL pi48-15IJ *** Software Review 

/ Games / Arcade 

Oatabandler from Miller Microcomputer Services, 
Richardson, Allyn* sr 6:11 NovSl pl3B-15D 
*** Software Review / Data Base Management / 
FORTH 

ENHBA5 (TR5-SQ Model I/11I enhanced operating 
envlroniwnt and BASIC), Kelly, Mahlon. sr Ll 
6:11 Nov01 p342-36D *** Software Review / 

Operating Systems / Utility Program 
IRY, a TRS-80 util 1ty program* Ll, Terry. %t 
6:2 Feb81 p2O2-20B *** Software Review / 
Utility Program 

Infinite BASIC and Infinite Business. Mitchell, 
Scott* sr 6:2 Feb81 p96-LQ2 *** Software 
Review / Utility Program / BASIC 
Interactive Fiction: Six Micro Stories. Uddll, 
Boh. sr 6:9 Sepal p43G -** Software 
Review / Simulation / Games 
Microsoft Adventure, Liddil, Bob. sr 5:12 
DecSO p264-266 *** Software Review / Games / 
Strategy 

Microsoft Editor/Assembler Plus. Carlson, Its1th. 

6:8 Augfll P396-4D0 *** Software Review 

/ Assembler 

Klsosys Software's DISkMDDi put Radio Shack's 
Editor/Asserabler on disk* Hughes, Steve, sr 
6:9 SepSl p 146-140 *** Software Review / 

Utility Program / Assembler 
Morloc's Tower. Williams, Gregg, sr 5:12 
Dec30 p84-86 *** Software Review / Games / 

Strategy 

Qrchestra-BG* Cooper/Kolya, sr 6:11 NovBl 
P264-272 *“ Software Review / Music 

Pascal-BO. Archer, Rowland, sr 6jl2 DecBl 
P3D4-312 *** Software Review / Pascal / 

Compiler 

Radio Shack FORTRAN package. Danelluk, Tim. sr 
L4 6*10 Octal p135-390 *** Software Review 
/ FORTRAN 

5tarfighter. Grarauer, Eric, sr 6;12 DecBl 
p366-36B *** Software Review / Arcade / Games 

Startrek 4.0 and Startrek 3.5. Mitchell, Scott, 
sr 6:6 JursSl p352-354 *** Software Review 

/ Games / Strategy 

Super Nova- Liddil, Bob, sr 6:5 MaySl 
plOfl-HQ *** Software Review / Games / Arcade 
Super STEP {TRS-BO utility)* Robbins, Stanley* 
sr 6:5 HayBl p24d-252 *** Software Review 

/ Utility Program / Debugging 
Zork, the great underground entire (TRS-BG)* 
Liddil, Bob. sr 6:2 Feh81 p262-264 *** 

Software Review / Barnes / Strategy 
TRS-BO MODEL HI 

Build an unllmited-vocabuIary speech synthesiier 
Clareia, Steve* col Ll 6:9 Sop8L p3fl-50 
*** Voice Synthesis / Hardware Construction 
PDQ: 4 data manager for beginners, Swanson. 

Paul, art Ll 6:11 Nqyfil p236-262 *** 

Data Base Management / Inventory / Prngramung 
Instruction 

Three new computers from Radio Shack (Model III, 
Color and Pocket). Hiastkowski, Stan, hr Ll 
5:10 Detail P 17if-ISQ TRS-80 Color / 

TRS-80 Pocket Cm^dter / Hardware Review 
TRS-80 POCKET COMPUTER 

Numerical analysis for the TRS-BO pocket 
computer, Salem* Mike, col Ll 6:1 J«nBl 
0102-134 * 1 * Mathematics / Fourier Transforms 

/ Hand-held Computer 

Thret> new cpiniuters from Radio Stuck {Model Ill. 
Color and Pocket)* Mlastkowskt, Stan* hr Ll 
5:10 OctBO pl72-180 *+* TRS-BO Mode! til / 
TS5-80 Color / Hardware Rev lew 
HI GATES 

Interfacing TTL to a 20 mA current loop* Hsiao. 
H-S* col 4:2 Feb79 &150 *** Interface / 
Printer / RS-232 

took what you can do...with an edge as a cue 
(non-standard uses of ICs). Tentjy* Ralph, art 
2:8 Aug77 p120-126 *** Integrated Circuits 
Some musings on Boolean algebra*. 

Bunce/Schwartz, art 3:2 Feb?3 p25-29 *** 
Mathematics / Design 


TTL GATES (CONTINUED) 

TTL loading considerations. Tomalesky, Greg, 
art 2:2 ,Feb77 pi22-124 Design 

What's an pl (I squared l) 7. Steeden, Terry* 
art 1:12 Aug76 p84-36 *** Electronic 

Circuits 
TURING MACHINES 

Build your own Turing machine. Willis, James, 
art L3 6:4 AprSl p122-146 *** Hardware 

Construction / Definitions / Computer 
InstructIon 

Designing a universal Turing Machine: a software 
approach. Munnecke, Thoim- art L3 3:12 
Dec70 p26-30 **" Design / Conputer 
Instruction 

Universal turlng machine, Millen, Jonathan* art 
1:16 Dec 76 pll4-U9 CoiMSuter 

instruction 

DART 

Serial Interface*. Lancaster, Don, art 1:1 
5ep?5 p22-37 *"■ Serial Input/Qutput / 

Interface / Parallel. Input/Output 


UNIX 

New 16-bit operating systems, or, the search for 
Benutzerfreundlichkeit, Morgan. Chris* cgl 
6:6 JunSl p6-10 *** Operating Systems 
Operating systents: let's have some UNIX-inspired 
software, Howell, Jim. col 4:9 Sep79 
pB2-B3 *** Operating Systems 
UNI* operating system and the XENIX standard 
operating environment. Greenberg. Robert, art 
6:6 JunSl p24S-?64 *** Operating Systems / 
XENIX 

UTILITY PROGRAM 

ADM-3 emulator for the Hazeltinw 1500* 

Shoemaker, Charles* col L3 6:4 Apr81 
0304-303 *-* Terminal / CP/M 

BASIC cross-reference table generator. 

Eng lander/Eng lander, col Ll 4:4 Apr?9 
0190-192 *** 1 MSA1 / BASIC 
Datallne (converts object code to BASIC data 
statements). Hunt, Daniel* col Ll 6:3 
MarBl p216-222 *** Conversions / BASIC / SUL 

Direct impact of the cwnputer {using a line 
printer in place of a stasp) . Shuford, 
Richard, col U 5:3 MarSO plS6-lB7 *** 
Mai) List 

File catalog system for UCSD Pascal, Heyman, 
Edward, art L6 6:5 May81 p408^427 *++ 

Pascal 

Fornvatted program output for the KIM-1. Ezard, 
Lawrence* col L3 5:5 MaySO pi90-194 *»< 
KIM 

LIST - a source-listing program fc r the C 
language* Taylor, Jeff, col L8 6:6 JunSl 
p234-246 *** C Programming Language 

Label and flit program. Carpenter, Andrew, col 
Ll 4:4 Apr79 p222-223 *** Business / SWTPC 
On the Importance of backups (Includes a Pascal 
utility to recover files). Helmers, Carl, col 
L6 4;4 Apr79 p6+ *** Maintenance / Pascal 
Picking up the pieces (rebuilding a bit map of 
used sectors on a disk], Bakef, ATfrc J 
L3 4:10 0ct79 p7&-&6 "* 

/ Minidisk Drive 
Sweet auto line (automatic line nuiNberlng) B * 

Nlco, Willard, art L3 2:2 Feb77 pX2-20 
*** IMSA1 

Tiny Pascal source creator. Phillips, Thomas, 
col Ll 4:7 Jul79 p23l-232 *** Pascal / 


Bake?*’’Alfred:' irt 
*** Floppy Disk Drive 


North Star 

Turn your COSMAC VIP into a frequency counter. 
Media, Andrew, art L3 6:2 FebBl p3L8*321 
“* Frequency Counter / C05MAC 


6300 

6BQQ Selectrlc 10 printer program. Guzzon, 
Fulvio. art L3 2:6 Jun77 pl40-142 *** 

Printer / ISM / 6300 

6BQQ program reldcator*. Carpenter, Andrew, tel 
LJ 2:11 Nov77 pl97 *** 6BGQ 

Jack end the machine debug..*or reading the 
traces of a wild program. Grappe1/Hemenway. 
art 2:12 De£?7 p91r ,!t * Debugging / 6B0CI / 

MEK0UG 

Software controlled 12QD bps audio tape 

interface. Helmers, Cerl* art L3 2:4 Apr?? 
p4D-49 “* Interface / Tape Cassette / 6800 

Te*t loader routine. Berenbon, Howard, col L3 
4:9 5ep/9 p!29 *** 6800 

Thompson lister (for &B0O programs), Thompson, 
Noel, Col L3 1:14 Oct76 p99 •** N1K3UG / 

6800 / Printer 


8080 

Add some DARC Lo your 8030. Howerton, Charles. 
art L3 1:1 Feb7/ p132-139 *** Prograimning 

Instruction / 8030 

Critique of self-modllfylng code. Newcomer, 
Joseph, col 13 2:6 3un77 pll2-H5 **- 
Programming Instruction / 30BD 

Machine code re locator for me 8080* Zolman, 
Leur. art L3 2:7 Ju 177 p92-95 •** 8030 / 
Pregramming Instruction 

ReTecating BOBO system software. Lipham* John* 
art L3 5:1 JanBO piaD-192 «* 3BS0 / 
Progranming Instruction 

APPLE II 

AppT£ Pascal cross-reference. Voodhead, Robert* 
col L6 6:10 Octal p419-429 Pascal / 

Appie II 

Generating programs dutomatica11y. Jacobs, 

Jacob, art Ll 6:12 DecBl p352-362 *** 
Apple 11 

List Pager {Apple H utility). Lovett, Allan, 
col Ll 6:10 Octal pl22 *** Printer / 

Apple JI 
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umm pr <&m (continued) 

HAfiDHARE CONSTRUCTION 

Pick up BASIC by PROM bootstraps. Kreltner, Jim. 
art L3 2:1 Jan?7 pSQ-51 *** FROM / 
Altair / Hardware Construction 


INTERFACE 

Software controlled 1200 bps audio tape 

interface. He aimers, Carl* art L3 2:4 Apr 77 
p40-49 **+ Interface / Tape Cassette / 6000 

MATHEMATICS 

Comp1e* nunfber subroutines* Harlow, William* 
col LI 5:11 Nov0O pi 16-116 *"* 

Mathematics / SASIC 

Formatting dollars ft nd cents* Pslenlk, Les* col 
Ll 3:10 0ct78 p€S Mathematics / PET 

muSIMP/niuMATN-79 symbolic math system. Will lams. 
Gregg, sr 5:U Novflfl p324-338 +** 

Software Review / Mathematics / Education 


PROGRAMMING INSTRUCTION 

Add some SARC to your 3030. Howerton, Charles, 
art 13 2:2 Feb77 pl32-139 +** Programming 
Instruction / 0080 

BASIC formatted output {PRINT USING subroutines). 

Roch* Hi I Ham. art H 5;2 FebBG pl?&-186 
*** SASIC / Programming Instruction 

Critique of Self-modifying code. Newcomer, 
Joseph* col L3 2:6 Jun77 pll2-115 *“ 

Programming Instruction / BQBD 

Machine code relocator for the 8Q0U. Zolman, 
Lear* art Ll 2:7 Jul77 p92-95 **' 3030 / 
Programming Instruction 

Relocating 0030 system software, Lipham* John* 
art L3 6:1 JanSO plM-192 *** 0030 / 
Programming Instruction 


SOFTWARE REVIEW 

Atari's Telelink I. Flint, Glen, sr 6:10 
Octal p86-90 *** Software Review / Atari / 
Terminal 

BOSS: a debugging utility for the TRS-8Q Model 1, 
Mitchell, Scott* sr 6:8 AugBl p4Ql 
Software Review / Debugging / TAS^O Model I 
ENHEA5 (TRS-BQ Model I/III ennanced operating 
environment and BASIC). Kelly, Mahlpn. sr Ll 
6:11 Novfll p342-3<&G Software Review ( 

Operating Systems / THS-8Q Model I 
(RV* a TRS-SQ utility program* U, Terry, sr 
6:2 FebBl p 202,200 «* Software Review / 
TRS-80 Model I 

Infinite BASIC and Infinite Business. Mitchell, 
Scott* sr 6:2 Feb81 p96-IQ2 *** Software 
Review ) TRS-30 Model l / BASIC 
Nisosys Software's MSKHQO: put Radio Shack's 
Editor/Assembler on disk. Hughes, Steve, sr 
6:9 SepSl p146-143 *** Software Review / 

TR5-BO Model I / Assentolor 


Reformatter for CP/M and S0M floppy disks* 

Lehman, John, sr 6:4 AprEl p94-96 •** 

Software Review / tSM / cP/H 
Super STEP [TRS-SQ utility)* Robbins, Stanley* 
sr 6:5 MaySt p248-25? *** Software Review 
/ TR5-B0 Model J / Debugging 
mjSlMP/miMATH-79 symbolic math system. Vi I Hants, 
Gregg* sr 5 : U WovBO p 324-338 «* 

Software Review / Mathematics / Education 


TRS-30 MODEL I 

BOSS: a debugging utility for the TRS-SQ Model I. 
Mitchell, Scott, sr 6:0 AugSl p4Ql *** 
Software Review / Debugging / TRS-BQ Model I 
Disk catalog for the eighties. Uddll, Gob. col 
Ll 6;B AugSl p4Q4-4D7 **' Minidisk Drive 

/ TRS-00 Model I 

ENHBAS [TRS-SQ Model I/IIl enhanced operating 
environment and BASIC)* Kelly, Mahlcn* sr Ll 
6:11 Novfll p342-36Q *"* Software Review / 

Operating Systems / TRS-80 Model 1 
IRV, a TRS-00 utility program* Li, Terry, sr 
6:2 FebSl p2Q2-2Q8 *** Software Review / 
TRS-80 Model I 

Infinite BASIC and Infinite Business. Mitchell, 
Scott, sr 6:2 FebBl p98-10Z *** Software 

Review / TRS-00 Model I / BASIC 
Memory manipulator: eliminate hen-a-phobia, 

Witt, Louis. col Ll 6;10 OctBl p356-364 
*** TRS-SQ Model I / Machine Language 
Misosys Software** DISkMQD: put Radio Shack's 
Ed I tor/Assembler on disk. Hughes, Steve, sr 
6:9 5ep31 pi46-140 Software Review / 

TRS-80 Model I / Assembler 
Peek at poke (pokes hexadecimal values into 
memory), Parris* M* col Ll 4:6 Jun79 
p212-213 “* rRS-80 Model 1 / Hexadecimal 
Super STEP (TRS-00 utility)* Robbins, Stanley. 

&r 6:5 MaySL p243-Z52 *** Software Review 

/ IBS-00 Mqdel I / Debugging 
VIC-20 

Coimodore VIC 20 microcorjputer: a low-cost* high 
performance,,*computer* * Hi U iaras, Gregg, hr 
Ll 6:5 MaySl p46-84 *** Hardware Review 

VIDEO CONTROLLER 

Intel 827 1 ?, CRT controller. Tennant, Chris* art 
4:S May79 pi30-148 *** Hardware Review 
Single chip video controller. Haas, Bob, art 
4:5 Hay79 P 52-75 *** Integrated Circuits / 

Hardware Review / Design 
VIDEO DISK 

What do you da with a video disk?. Suchanan, 
Martin, art 1:12 Aug?6 p6-B+ *** 
information Storage 
VIDEO DISPLAY 

Colorful future Of personal confuting* He Inters, 
Carl, cel 2:IQ Get77 p6* *** ‘Color 

Graphics / High Resolution Graphics / Color 
Display 


VIDEO HiSPLAT £CONTINU£0) 

Future trends in personal computing. Morgan* 
Chris* col 6:4 AprSI p6-10 *•* Future / 
Minidisk Drive / Osborne 1 
GRAPH: i system for television graphics, part 2 
(808Q code)*, webster/Young, art L3 3:6 
Jun7S pl5a-185 *** Graphics 
Separate your sync (how to modify i TV monitor). 
Rosen, David, art 2:1 Jan77 pD2-D3 
Hardware Modification 

Solving the problems of international television 
standards. Dehav&n, E. John, col 3:4 Apr70 
pi52-153 *** Standards 


VIDEO DISPLAY (CONTINUED) 

MIcrbAngela video display, Dahrrite, Mark, hr 
5:11 NqvSQ p!96-2Q2 *** Hardware Review / 

High Resolution Graphics / 5-100 Bus 
Processor Technology VDM-1* .Anderson, D* hr L3 
1:16 Dec76 p36-3S *** Hardware Review / 
Altilr / IM5A1 

Using the PolyMorphics video Interface* 

Wentlaff, Wayne, art 2:12 Dec?? pI30-132 
*** Interface / Hardware Review 
Vide* keyboard and display enhancer. Pelczarski, 
Mark, hr 6:7 Ju191 p354-356 **» Hardware 

Review / Apple II / Keyboard 


6300 

Build this video display terminal. Anderson, 
Alfred, art L3 1:15 Nov 76 pl08-US *** 
Terminal / Hardware Construction / 6330 


0080 

Vector graphics for raster displays. Beetem, 
John, art L3 5; ID Qct0O p2&6-203 «* 
Graphics / 0080 

APPLE II 

Videi keyboard and display enhancer. Pelcwskl, 
Mark, hr 6:7 JulSl p354-356 *‘* Hardware 
Review / Apple II / Keyboard 

CONTROL 

Build a simple video switch. Hallgren, Richard* 
col 6:3 MarBl p234 *+* Hardware 
Construction / Control 

DESIGN 

Atari tutorial, part 1: the display list* 
Crawford, Chris, art 6:0 5ep31 p284-3QQ 
*** Atari / Design / Graphics 

Getting to know your monitor* Oalplaz, Ron. art 
5:11 NovSO p20&-217 Design / 
Maintenance 

Simplified theory of video graphics, part 1* 
Watson. Allen, art 5:11 Nov&Q pl8D-lS0 *** 

Graphics / Design 

Simplifted theory of video graphics, part 2* 
Hatson, Allen* art 5:12 DecSQ pl42-156 *** 

Color Graphics / Design 

TV color graphics*. Lancaster, Don. art 1:6 
Feb?6 p62-69 *** Color Graphics / Design 

Tick*..Tick*..Tick*.*Boooom (safety problems with 
small TV sets). Jazembski* w.B. col 3:4 
Apr78 pi54-155 *** Design / Power Supply 

Haterloo RF modulator. Banks, Halter, art 3:1 
Jan78 p94 *** Interface / Design 

Hhat's in a video display terminal?. Halters, 
Don. art 1:7 Mar76 p?B-79 *« Terminal / 
Design / 


HARDWARE CONSTRUCTION 

Add cursor control to your TVT IL HcGahee, 
Thomas, art 2:7 Jo177 pl22-l23 *** 

Hardware Construction / Keyboard 
Build a TV readout device for your 

microprocessor* Sudlng, Robert, art Ll 1:12 
Aug76 p66-?3 *« Hardware Construction 

Build a simple video switch* Hallgren, Richard- 
col 6:3 MarSl p234 *** Hardware 
Construction i Control 

Build a television display. Gantt, C.U. art 
1:10 Jun76 pl6-2l *** Hardware Construction 
Build an oscil loscope graphics Interface** 
Hogensoo, James, art L3 1:2 Oct75 p70-80 
*** Hardware Construction / Interface / 
Graphics 

Build this video display terminal. Anderson, 
Alfred* art t*3 1:15 Nov7& pKffi-113 *** 
Terminal / Hardware Construction / 6000 
CT-1024 kit- Hogenson, James* hr 1:5 J&n?6 
P92-95 '** Hardware Review / Terminal / 

Hardware Construction 
Digital feedback loop (graphic displays). 

Lnomis. Sumner, let 1:3 Nov75 p46-47 *** 
Graphics / Interface / Hardware Construction 
GRAPH: a system for television graphics, part 1. 
Hebster/Young, art 3:5 Hay7S p62-77 *** 
Interface / Hardware Construction / Altaic 
Let your fingers do the talking: add a noncontact 
touch scanner*,., CiarcU, Steve, cgl Ll 
3:3 Aug7S pl56^165 +** Input/Output / 
Hardware Construction 

Micrograph, part Z: video-display processor* 
Booch, E. Grady* art L3 5:12 DecBfl 
p120-133+ Color Graphics / High 

Resolution Graphics / Hardware Construction 
Prugrarmab 1 a character generator* part 1: 
hardware* Weinstein, Larry, art 3:5 May78 
p?9-90 *** Interface / Hardware Construction 
/ Character Generator 

TV oscilloscope [building a display and using it 
as a test instrument). Barbier, Ken* art 2:7 
Jul77 P52-S7 *+* Hardware Construction / 

Test Eguipment 

Use your television set as a video monitor, 

Loos, Timothy* art 4:2 FehJG p46-54 *** 

Enterface / Hardware Construction 


HARUHARE REViEH 

CT-1Q24 kit* Hogenson, James* hr 1:6 Jan76 
p92-95 *“ hardware Review / Termina l / 

Hardware Construction 

Convert your TV set to a video monitor. Fylstra, 
Dan. art 3:5 May?8 p22+ Interface / 

Hardware Review 

MERLIN video- interface adds a visual dimension to 
your Altair or IHSAI, hr 1:15 Nov76 p62-64 

*** Hardware Review / Interface / Altaic 

Matrox ALT-256 video board (product description)* 
Ruple* Gary* hr 3:5 May78 p24-33 *** 
Hardware Review /High Resolution Graphics / 
S-LQD Bus 


interface 

Build an oscilloscope graphics interface** 
Hogenson, Janes- art L3 L:2 0ct75 p7D~aO 
k *+ Hardware Construction / Interface / 
Graphics 

Color displays on black and white televs ion sets. 

Bain. Steve, art 2:2 Feb77 p44-49t *** 

Color Graphics / Interface 
Carments ofl the RF entry method for video 
monitors, Mtseman, Victor, col 3:12 Dec?3 
p202-204 +** SOL / Interface 
Convert your TV set to a video monitor, Fylstra, 
Dan. art 3:5 Hay7B pZ2+ *** Interface / 
Hardware Review 

Digital feedback loop (graphic displays). 

Loomis* Sumner* let L:3 Nov75 p4&-47 *** 

Graphics / Interface / Hardware Construction 
GRAPH: a system for television graphics, part 1* 
Webster/Young, art 3:5 May73 p62-77 *** 

Interface / Hardware Construction / Altair 
Hand 1-wr 1 ter: a video note pad fur the physically 
handicapped. Satie, Howard, art U 6;L2 
Decfll p474-482 *** Handicapped / TRS-flO 

Model I / Interface 

MERLIN video interface adds a visual dimension to 
your Altair pr 1 MSA1 * hr 1:15 Nov76 p62-64 
+** Hardware Review / Interface / Altair 
Programmable character generator, part 1: 
hardware. Weinstein, Larry, art 3:5 May78 
p79-*9Q *** Interface / Hardware Construction 

/ Character Generator 

Televison interface. Lancaster, Don. art 1:2 
Oct75 p20-32 *** Interface 
Us# your television set as a video monitor. 

Loos, Timothy, art 4:2 Feb79 p46-54 +** 
Interface / Hardware Construction 
Using the PolyMorphics video interface. 

Wen/1iff, Hayne* art 2:12 Dec77 p!3G-132 

*** Interface / Hardware Review 
Haterloo RT modulator. Banks* Halter* art 3:1 
Jan70 p04 •** Interface / Design 


PROGRAMMING INSTRUCTION 

Atari tutorial, part 4 : display-11st interrupts* 
Crawford, Chris, art Ll 6:12 DecSl 
pl68-L86 *** Atari / PrOgramalng Instruction 

/ Graphics 


MUmt. 

»op78 pM-100 


u ipp,. 

Sop78 p»<- 
Instruction 


do the talking [scanner , „ „ 

Clarcia. Steve* col Ll 3:5 
++* Input/Output / Programming 


TRS-00 MODEL I 

Handi-wri ter: a video note pad for the physically 
handicapped* Batle* Howard, art Ll 6:12 
DecSt p474-482 “* Handicapped / TRS-8Q 

Model I / Interface 
VIDED DISPLAY GENERATOR 

Micrograph, part 1: ...an instruction set for a 
raster-scan display. Booth. E* Grady, art L3 
5:11 NovBO p64-32+ *** Color Graphics / 
High Resolution Graphics / Design 
VIRTUAL MEMORY 

Give ycur micro a megabyte (virtual memory 

techniques)* Grappel, Robert, art 2:7 Jul?7 
p76-8I “* Ion Storage / Computer 

Instruction / Virtual Memory 
Virtual memory and VSAM for micros. Dahmke. 

Mark. coT 2:11 Nov77 p224 *** APL / ion 

Storage / Virtual Mumory 
Virtual memory for an Object-oriented language. 
Kaehler, Ted. art 6:0 AugBl p37B-3B7 *** 

k / Virtual Memory 
VOICE SYNTHESIS 

Apple audio processing* Cross* Mark* art L3 
5:4 AprSO p212-218 *** Hardware 

Construction / Apple II / Audio Processing 
Articulate automata: an overview of voice 
synthesis*. Fons/Gargagllano, art U 6;2 
FebBl p 134 **187 

Build a low-cost speech-synthesi/er interface. 
Clareta, Steve, col ll 6;6 Junfll p46-68 
*** Apple II / Hardware Construction / TRS-BQ 
Model i 

Build an unlimited-vocabulary speech synthesiser, 
Ciarcia* Steve- col Ll 6:9 SepBl p3B-5D 
*** Hardware Construction / TRS-SQ Model III 
Closer look at the T1 Speak £ Spell* Vernon, 
Peter, art 6:4 AprBL pl50-L54 *** Design 

Cnnputer speech: an update. Dahmke. Mark* col 
6:2 FebSl pB-12 *** Handicapped 

Dissecting the TI Speak and Spell, Rigshy, 
Michael, art 5:9 SepBO p7b-&4 **• 

Interface / 

Extremely low-cost coir^uter voice response 
system* Anderson, James, art 13 6:2 FebSl 
p36-43 *** Design 

Friends* humans* and countryrobots: lend me your 
ears (cor^suter speech). Rice, D- Lloyd, art 
1:12 Aug 76 pl6-24 *“ Design 

Functional specifications "The Brew Voder"* 

Helpers. Carl, col 1:2 0ct?5 p5 *** 

TR5-80 speaks: using BASIC to drive a speech 
synthesiser* Gargagliano/Fons. art Ll 4:10 
Oct79 pill-122 **' TH5-BQ Model I / Hardware 

Review / 
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VOICE SYNTHESIS (CONTINUED) 

Talk to net Add t voice to your computer for £35. 
Cldrcla, Steve, col L3 3:6 Jun7a pL42-151 
*** Hardware Con struct Ian / Analcg/Dlglttl 
Circuit / 

Time h« come to talk, Atmar, Wirt* art 1:1? 

Aug76 p26-33 *+* Hardware fieview 

Voice for the Apple without extra hardware, 

Payne, Robert, art l 3 S:ll Nov 8L p499-501 
*** Digital Audio / Apple II 
Votra* vocabulary, Sargagllano/Font, col 5:6 
JunSl p384-39l ■** TR5-3D Model t 
HEATHER 

Aids to the direct reception of weather satellite 
photographs* Johnston, William. col 5:1 
JanSO pl49-15J 

Do It yourself weather predictions*, firth, 
Michael, art 1:16 Dec76 p62-69 *** 

Control / Hardware Construction 
Graphic Input of weather data. Smith, Stephen, 
art LL 4:7 Ju 179 pl6-30 **+ Graphics / 
Input/Output / Science 

Hurricane tracking* Bailey, John, col Ll 6:7 
JulSL plZQ-lSi North Star 

Sonic anemoreetry far the hobbyist, Dvorak, Nell, 
art L3 4:7 Jo 17fi pl20-U2 — 

Analog/tHgltil Circuit / Hardware Construction 
HIRE WRAP 

Hobby unwrap. Stirling, Ralph, col 4:5 Kay79 
p2i0-219 *** Hardware Construction 
One-sided view of wire wrap sockets. Rampll, 
Ira;* art 2:9 Sep77 p54-55 *» Hardware 

Construct Ion 

Photographic notes on wire wrapping, fielmers, 
Carl* art 1:5 Jan76 p56-59 *** Hardware 

Construction 

Save money using mini wire wrap, Thompson. 

Roger, art 1:8 Apr?6 p8Q*8l *** Hardware 
Construction 

Secret of unraveling wire wrap boards. Lerseth, 
Richard, art 1:4 Dec?5 pi? *** Hardware 
Construction 

Tip for using wiring pencils. Durhans, R.N. art 
1:15 Nov76 p4Q *** Hardware Construction 
Wire-wrapping and proto-system techniques. 
Manglerl, Adolph, art 6:5 May8l pI52^I?D 
*** Hardware Construction 
WORD PROCESSING 

Don"t ignore the high end...or my search for 
manuscript editing paradise . He Inters, Carl, 
col 3:3 Mar78 p6+ *** Test Editor / 
Publishing 

Five spelling-correction programs for CR/M-basecS 
systems, Lemmons, Phil, sr 5:11 Mov8I 
p434-44B •** Software Review / Writing 
Four word processors for the Apple 11. 

CarIson/Haber, sr 6:6 JunSl pi 76-204 *" 

Software Review / Apple II 
Micro word processor, Wierenga, Thenpn. col 
4:1 Jan79 pi76-178 *** Software Review 
On the virtues of writing editors. He liners, 

Carl, col 3:11 Nov7a p6+ *** Test Editor 
Wordsmith (CP/M or North 5tar word processor). 
Dahmke, Mark, sr 6:5 MaySl p254-25B *** 

Software Review / CP/M / North Star 


Writing with a data-base management system. 

Brent, Edward, art 6:U Nov81 plS-34 *** 
Data Base Management / Writing 

WRITING 

Five spelling-correction programs for qP/m- based 
systems- Lemmons, Phil, sr 6:11 NovSl 
P 434_44B ■** Software Review / word 

Processing 

K or k (abbreviations and symbols). Peshka, 
Manfred, art 1:5 Jan76 p64-66 *** 
Definitions 

View from the lectern: what's wrong with 

technical writing today?. 0amum, Carol, col 
6 :ll NovSl p409-412 *** Higher Education 

WHYTE for BYTE. Ryland, Chris, art 1:1 Sep75 
044,47 *** 

What is good documentation?, Howard, Jin. art 
6:3 MirSl pl32-15Q **■ Documentation 

What's wrong-with technical writing today?, 
Morgan, Chris, col 5:12 OecBQ p6~12+ *** 

Publishing 

Writing with d data-base management system. 

Brent, Edward, art 6:11 NOvBl pi8-34 *** 

Data Base Management / word Processing 

XENIX 

UNIK operating system and tne XENIX standard 
operating environment. Greenberg. Robert, art 
6:6 JunBl p24B-264 *** Operating Systems / 

UNIX 

XEROX ALTO 

Xero* A lto computer, Had low, Tnpmas. art 6:9 
5epSl pSB-68 *** Microcomputer System / 
Networks / Ethernet 

Z-80 

Addition and subtraction- the 1602 versus the 
780. Merrin, Stephen, col 5:3 Marfll 
P224-228 *** Binary / law / Mathematics 

Almost optimum ZBO itn™jry test program. Rampil, 
Ira. col Li 6;9 5epBl p4 3^-434 
Memory / Test 

Alpha locking in software (uppercase to lowercase 
conversion]. Lewis, w,5, co t L3 5:5 HayHQ 
pl52-154 Conversions / Programming 

Instruction 

Big board: a Z80 system In kit form. Thompson, 
David, hr 13 6:9 Sepal p5?-66 *** 
Hardware Review / Nit. Building / Microcomputer 
System 

Circuit for 7.-80s* Surfing, Robert, art 1:13 
5ep76 p62-7l *** Microprocessor / Hardware 

Rev lew 

Computer music: a design tutorial. QrIofsky, 
Thomas, art L3 6:3 MarAl p.U/-332 *** 

Music / Hardware Construction f Design 

Z-SO (CONTINUED) 

Di-awl pg with UC5D Pascal and the Hip lot plotter. 
Stork, James, art L6 6:10 Octal p214-24e 
*** Plotting / Pascal / Plotter 

Exchange evaluator for cunpjter chess* 

Spreeklen/Spracklan. art L3 3:11 Nov 70 
plG-28 *** Chess / Programing Instruction 

Expanded digital voltmeter (Add more ring to the 
cocktail). Clare la, Steve, col L3 3:1 
Jan7fl p3 7-54 *** Test Equipment / Hardware 

ConstructIon / Interface 


Exploring TRS-BO graphics. Yeager, George, art 
l 2 4:6 Aug79 p62-04 *** Graphics / m-60 
Model I / Programing Instruction 
First Steps In Computer chess programing* 
Spracklen/Spracklen, art L3 3:10 0ct7fl 
pBfi-gfl *+* Chess / Programing Instruction 
Forcing the Z80 starting address, Soderstrom, 
Randy, col 6 :l Febfil p288 *** Hardware 
Modification 

Keyboard Input software for the Z8E. hewepm, 
Kerry, col L3 4:11 Nov79 pl92-lS3 *** 
Keyboard / Input/ftjtput / Programing 
Instruction 

Microsoft Softcard. Pelczarski, Mark* hr L3 
6:11 Nov81 pi 52- 162 *** Hardware Review / 
Apple II / CP/M 

Operation codes of the 6Q3D, 3DB5, and ZSG 
processors. Harrell, D. Martin, art 5:3 
MarSQ p 194-207 **' Programing Instruction / 

aOSO / 6035 

Password protection for your computer. 

Krelnrfler, R, Jordan, art 13 4:3 Mar79 
pi94-195 *** Security / Programing 
Instruction / 9000 

Proposed microprocessor software standard. 

Formanlak/Leltoh. coi 2:7 Jul7? p34+ *** 
Standards / Microprocessor 
Relative subroutines for the Z60* Kitsz, Dennis, 
col L3 4:12 Dec 7 9 p87 “* Progrraamlng 
Instruction 

Three mlcroeoiipiiter LISPs. Lev1tan/0enar. sr 
L9 6:9 Sepfll p3BB-412 *« Software Review 

/ LISP / Benchmark Testing 
Use a relative subroutine Call for relocatable 
280 programs* Lbsey, Bearge* col L3 6:ID 
Octal p366-37l *** Programulng Instruction 
Z-BO in parallel (parallel processing). Loewer, 
Bob. art 3;7 Jo 170 p6D-63* *** 
Microcomputer System / Design 
IBD op codes for so 9080 assembler** Powers, 

Will lam. art 5:6 JunSD p64-B4 *** 8060 / 

Assembler / Programming Instruction 
ISO table lookup. McCloud. Thomas, col L3 6:6 
JunSl pl6B-174 «** Programming Instruction 

Z80 user stack emulation, Deleter, Allen, col 
L3 5:1 Jan&O p £08-210 *** Programing 

Instruction 

71 log IBI3* Hashizume, Burt* hr 1:12 Aug?6 
p34-33 *** Hardware Review / Microprocessor 

2-8000 

Preview of the 2-MOO. Rampll, Ira. art 4;3 
Mar79 paO-91 +** Microprocessor / Hardware 
Review / 

28 

Build a ZS-based control computer with BASIC, 
part 1, [Marcia, Steve. Cdl 6:7 JulBl 
p3fl-4? **• Microcomputer System / Control / 
Hardware Construction 

Build a ZS-based control computer with BASIC, 
part 2„ Clarcla, Steve, col Ll 6:6 Aug81 
p5D-7Z *** Control / Mlcrocongsuter System / 
Hardware Construction 

Build an intelligent EPROM programmer. Clareia, 
Stave, col Ll 6:10 OctBl p36-40 *** 

EPROM / Hardware Construction ■ 


BUILD YOUR COMPUTER BREADBOARDS 
S INTERFACES FASTER AND EASIER 
WITH NEW VECTOR PLUQBORDS 



New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE. 


4610 series - for STD-BUS- 
WW, solderable and 

unpatterned models. 

4608 series - for Intel/ 
National SBC/BLC 80-WW 
solderable, or un patterned. 

8804 series - for S-100. 
Five models available. 

4607-for DEC LSI-11/ 
PDP8-11, Heath-11. 

4609 - for Apple II, Super- 
Kim, Pet Commodore with 
Expandamem. 

4350-for Tl 980 
Computer. 

4611 series - for Motorola 
Exerciser,™ Rockwell 
AIM 6 5 expansion. 

Send for FREE brochure! 


746010 


Everything in this ad is available through distributors 
or factory direct, from stock, if not available locally. 




12460 Gladstone Ave., Sytmar. CA 91342; (213) 365-9661. TWX (910) 496-1539 
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In Less Than 3 Minutes 

Your IBM Model 50, 60, or 75 
Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 



CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 

CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA« 
92708 (714)968-0890 


XENIX -BASED WORK STATION 

Here is the complete, no-compromise UN IX™based package that 
gives you full UNIX power at truly minimal cost. Your investment is 
protected against obsolescence because we use industry standard 
components. Unlike other UNIX or “UNIX-actualike" systems, this Is 
a true, complete UNIX Version 7 running on a PDP-11. This is exactly 
as It was meant to be In the original design and conforms to Sell 
Laboratories UNIX Version 7 documentation. 

MSD Corporation is making a special offer on our 
XENIX-based 23/256 Work Station: 

■ LSI-11/23 based processor with floating point, 256Kb random 
access memory, 4 port serial interface, 5 quad slots lor expansion. 

■ Dual floppy subsystem, single sided (double sided may be 
specified at additional cost), bootstrap loader, formatting and 
diagnostic software. ■ 20.8 Mb Winchester disk with integrated 
cartridge tape backup. ■ One (1) VT-1GQ terminal with advanced 
video option, 

■ One (1) LA3B-HA tractor feed printer with keyboard, numeric 
keypad and stand, ■ One (1) Auto-Answer, Auto-Dial 300 Baud 
Modem. ■ Cables for the above. ■ XENIX Operating System, a 
true UNIX Version 7 , configured for 4 users. ■ Complete manual 
set and 1 year telephone support. 

This system is expandable up to 8 users and 83.2 
Mb of disk storage. Multiple work stations, termi¬ 
nals, other UNIX systems, or non-UNIX systems 
can be networked together with no additional soft¬ 
ware. 

Price: $23,256. Terns: 25% Down with purchase ordor, balance 
75% upon delivery. 

M MSD Corporation 

f 2449 Cameiot Court, SE 

3 f-'v Grand Rapids, Ml 49506 
MJ (616) 942-5060 

MANAGEMENT SYSTEMS DEVELOPMENT 

UNIX and XENIX are trademarks of Beil Laboratories and Microsoft respectively. 


(r 

A Message 
to our Subscribers 

information of interest to 


From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 

^ - 


them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department 
70 Main St, Peterborough NH 
03468* Thank you* 

— J) 



IF IT 

EN’T FOR 

PRIORITY ONE 
ELECTRONICS’ 

DETACHABLE 

FALL 1981 

ENGINEERING 
SELECTION GUIDE 

(Beginning On 
Page 64 of the 
November Issue 

of BYTE) 


Or Send $1 .no 
Fur Tour Copy Todayl 


PRIORITY r ONE I ELECTRONICS 

9161 DEERING AVE CHATSWORTH. CA 91311 

We Can Help Bring Your Ideas to Life 
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DYNACOMP 

Quality software for*: 


ATARI 

PET 

APPLE II Plus 


TRS-80 (Level II)** 
NORTH STAR 
CP/M Disks/Diskettes 




•AIM Jr*, PET, TRS-SO, fJOKTMSTAK, CP M dtif IBM N?f life fed ffddertflOTM amii<'or 


DYNACOMP OFFERS THE FOLLOWING 

* Widest variety 

* Guaranteed quality 

* Fastest delivery 

* Friendly customer service 

* Free catalog 

* 24 hour order phone 


AND MORE. 


SPACE TILT (Apple md Anri only) 

Uw (he fftiuc peddles io Mti the plane ol ihe TV screen 
when ihc hat* pt| smaller and smaller: A built-in, inner 


MOVING MAZE (Apple and Atari only) Price: 

MOVING MAZE rn^laji Ibr vun« puddles la dthicl ■ pmL flffltl Ot» side alii 
nut w dynamically (and randomly) hulls And ii cormnualb 1 he.nt modified Tin objenlrt it 10 cron Hie ink 
without labelling [or being lilt by? ■ wall Scoring a by in elapsed Lime indicator. and |hr« levels at play i 


■ blact hiSe. Ydu n 


START REE 3.1 (AvalkbJ* far Ml coatpnttnl Price: $11.93 Cuhik II9.H Dnluin 

Till* It ibf CHAIN Slifllrk Jiiniilullijn. ha I With Mraal nr- Tftuurtl FOT eissniplr, Il» KJUSgWl* H* slKXH II lb 
Fnrerpriie wirihppl warning while aJici mucking riartwes In wiser quadranss- The KJingOtw gt» attack *nS both 
lull; end heavy crmseri end mm when shot at I The riLualiaa ii hectic when the Entopriie ii besieged by three henry 
»ussci i aim a uarbaic S.O.S. It raoehedi The Klmgcni gai «e&r Set ctvr Kuwait rtvlewi m A N.A.L,O.G. h *0 Son - 
wire Cnlmu? Cume Merchandising. 

BLACK HOLE (Apple Oily) Print $ 14 M t***ri*llL« DkMflt 

This ii in excising graphical simulaiKm nf the probloni involved in closely nbcavinf 4 black hole with ■ spice probe. 
The bbjtri Ii I4J enler arid mein Inin, for 1 prescribed time, nr. ni hil close [0 4 sOinlJ black hale Tim ii 10 be achieved 
w|e|simie coming « near ihe anomaly shar th* uri*l *i«« dwtioys sh* jprobt. Comral of (he eraCs m realistically 
simolaled using side jets for ruin!sou nob main thruxlen foe iccelemian. This prDgr am mplop Ws-fcei graphics onJ 


ALPHA LIGHTER (Alari only) Print 

Trit tlrfHSIH grMpItin and BLl-tMl IWQfroOii 111 Wit’ ALPHA FIGHTER requires y 
pawing ihrough your swor of she gitay. Al PHA BASE 1* m [he palh or an alum UFO innalon; let flv*DFO*s gei 
by ind Ihe game ends Roth fames require t he joystick and jet pjnfresiively more difficub she higher you score! 
ALPHA FIGHTER wll run bn toK syileros. 

TKE hi NGS OF IHE EM PIRL [Alnri oily) 

The empire has developed ■ nr- bank itiLlCUt protected bj e-acntmi rings of iftaty. Each 
rings inn destroy the itatlno, Ihe empire develops 1 new siiiimn -uh more prmecovt rlhti. Thia eKHlint h* 01 ? 

□n t£K lystems. eroplnys eitesisive frapbics and sound and can be played by nna or two players 

IN IHL 1 >EH ALERT I Alnri □dljt Prtte: t.iuetlcrlU.W OHiimr 

Thss la 1 firi paced grllihkf *amr whkh pljsceri yflti lit Ihe nnilslk or Ihc ' 'EhtadHir 11 hivbii |ual ilblltt sla pktti. The 
droids have beep Uened god lie ihrecud ro destroy you. 11 ill cosl s V(io ipuM lihd «ld Cflltr yptu *hsp to escape wills 
the plain. Pise Levels af difFlciUty ire provided. INTRUDER ALERT requires a joyslit} and Hill run on I 6 X systems 

CIA WT SI AI II.M I Alui cistly | Peken TmeUe tlt H Dlihellr 

This real-time action paltse Is guanulred addictive I Use the luyilick EO cohilnil yiiur poih tbrougji slrJimi Lixirimcon 
Mil Ida s.if IhH h open unJ LlCUCd jstrs ChlXJrt lr*m iWlkrci'H irsds cl dirlkulty. t 
ciM pf«iicc runt agaiotl ihe ctoch. GIANT SLALOM *iJl rent on I 6 K lyiltmt 

TRIPLE BLOCKADE (Alnri Uly) 

TRIPLE BLOCKADE is a 1 *n^to. three pUyer grophici usd sound adLon fan 
game which nulluiai have enjoyed Using Ihe A Lori inyilitAi, llkdipt Ii te 


hue: $19,95 (*IMElr, t14.«9 lM«l*tle 
■ finsn eri BLACKJACK. LUNAR t-ANDER, CRAPS.. 

brtc large program Tor Else hi loading.. 
HI Is worth Ihe price jual rot Ibr DYNACOMP Mf- 


GAMES PACK hAvallnRIe for pH ^.mpuirmi 

GAMES PACK I const 
HORSERACE, SWITCH and n 
Tilly 4fe siidividuully u'.irt 

rioti of BLACKJACK. 

GAMES PACK I! i Awdlaife f onlL L smspsi tensj PH»i $ 19.93 CuHile/lli^ DMirU 

GAMES pack II tnclsidei ihe fames C«A?.V EIGHTS. JOTtO, ACBT-DUCEY, LIFE. WUMPU3 and when- Ai 
whh GAMES PACK [.all ihe games are loaded ai one program and are culled from □ menu. You will pariioulaaiy en 
Joy DVNACOMP's walotl or CRAZY EIGHTS. 

Why pay tr.9$ or more jwr proiram wlmt you t«i buy a DYNACOMP ooilHiian for jiih itO.BT 

MOON PROBE I Alarl and Nofl h Slue only j Prim 11LW C^ik/IU.H DtahnW 

Thii ii»twiemelj cfuJtemilnfl ■ , Hhi*j lanoei" [“’'ftram i 1 *? nwin drop rrwimrhlJ 10 Uusi ai u prrtHermiistd 
iurgel 00 the* moon'i surface. Vshi eonlrallhe thruri and oriajid*lto« of your crafl pM direct die rale of descent and 


Price; SI4.93 n .95 RUhtt 
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Online Information Retrieval 

Promise and Problems 


Steven K Roberts 
5885 Dublin Road 
Dublin OH 43017 


How many times have you exper¬ 
ienced the frustration of showing 
someone your computer system and 
finding yourself confronted with such 
questions as; ''Can I ask it 
something?" or '"Have you got any¬ 
thing in there on me?" Thanks to a 
wealth of naive fiction and movies, 
the general public (still!) thinks of 
even the smallest computer as a great, 
mysterious storehouse of information 
that dwarfs human minds and in¬ 
vades personal privacy* 

We all know that our little micros 
hardly justify this reputation, but 
some systems out there do harbor 
astonishing volumes of information. 
That isn't news, but recent develop¬ 
ments have brought some of these 
robust resources within the grasp of 
the personal computer user* 

An example: not long ago, when 
the words were coming far too slowly 
on a book project, I fell into a tea- 
sodden brainstorming session with 


About the Author 

Steve Roberts is a freelance writer and 
microprocessor systems consultant who lives in 
Dublin , Ohio. He is the author of two books 
and some 40 articles and t when he tears himself 
away from the ujord processor, enjoys photo¬ 
graphy „ bicycling, and music. 


one of my associates concerning 
schemes which might bring us wealth. 
Both design engineers with a degree 
of entrepreneurial fervor, we natural¬ 
ly settled upon high-tech products. 
As avid cyclists, we chose as one of 
our potential projects a digital bike 
odometer/speedometer with liquid 
crystal display, trip memory, and 
zero-drag interface with the machine* 
After we refined this idea and re¬ 
jected most of the other harebrained 
schemes, the time came for some 
serious research. 


In five minutes I 
reviewed the US 
patent history of 
bicycle odometers. 


I picked up the phone, dialed the 
local Telenet access number, specified 
the Lockheed Dialog system, entered 
my password, and informed the 
system that I would begin with the 
Magazine Index (file #47). [Editor's 
note: For more information about 
Dialog , see Stan Miastkoxvski's 
review, 'Information Unlimited: The 
Dialog Information Retrieval 
Service/' in the June 1981 BYTE . ] All 


this was taking place through my 
Cromemco Z-2D system, which had 
been converted into a simple dial-up 
terminal via the command CHAT* 
Once the big West Coast system ac¬ 
knowledged my presence in the 
Magazine Index, I said: 

SELECT BICYCLE? 

AND ODOMETER? 

(The "?" symbols are wild-card char¬ 
acters to accommodate plural forms 
of the words,) The system responded 
with the fact that there were, in its 
files, 904 articles on bicycles, two on 
odometers, and one dealing with 
both. When I directed the system to 
provide the details about that article, 
I received a bibliographic reference 
(and a short abstract) for the article, 
"How Far Did You Cycle Today?" by 
Arthur V Clark, which appeared in 
the May 1980 issue of Popular Elec¬ 
tronics. On a hunch, I tried: 

SELECT BICYCLE? 

AND SPEEDOMETER? 

and received two more references— 
one to a Beaber article in Radio- 
Electronics and the other to a Sandler 
piece in Popular Mechanics * Further 
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The System Two will run CDOS, CP/M®, MPM, multi-user Cromix, 
single or multi-user OASIS and a variety of operating systems. 


M 

System Two shown. 


Mini Micro Mart, America’s leading micro processor house also 
offers North Star™ Dynabyte, Intertec Superbrain, Altos and other 
systems. 


All are currently being offered at Extra Special Savings, 


Mini Micro Mart, Inc. 

943 W.Geneseo St. Syracuse, N.Y. 13204 (315) 422-4487 
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Electronic Solution 


ncient Electronical Problem 


No crude rugs, 
messy sprays, 
rr Move your 
T~1 computer 
anywhere, 
with confidence. 


Computer Accessories 


20 Boat Lane, Port Washington, NY 11050 


point here. Of interest to us is that 
much of the preliminary research was 
conveniently completed in a few 
minutes with a home computer, in a 
process that hardly exercised the 
capabilities of the interactive 
information-retrieval system at the 
other end of the data link. 

Five Prerequisites 

Information hasn't always been 
that accessible. Not until the develop¬ 
ment of at least five crucial ingre¬ 
dients could an untrained, casual user 
like me rapidly obtain so much infor¬ 
mation. 

First, the obvious; there had to be 
great volumes of data in machine- 
readable form. Dialog alone houses 
over 35 million records—each heavily 
cross-indexed in ways ranging from a 
simple directory listing to a thorough 
bibliographic citation containing an 
abstract. 

Much of this machine-readable in¬ 
formation began to appear in the mid 
1960s, when publishers discovered 
the wonders of computer phototype¬ 
setting and began compiling direc¬ 
tories, magazines, handbooks, and 
the like in a form that could be read 
directly by computer. The original 
motivation for creating databases 
was thus not so much the anticipation 
of interactive information-retrieval 
systems as it was the economic con¬ 
siderations of the publishing in¬ 
dustry. 

Second, the development of com¬ 
puter hardware and relatively low- 
cost mass storage facilities progressed 
throughout the 1960s and 70s, 
yielding facilities that could host 
masses of data and allow multiple 
users simultaneous access to it. This 
was a major achievement, for the 
amount of data involved in a system 
like Dialog would have dwarfed the 
systems of the "60s, which also lacked 
the resources required for efficient in¬ 
formation access and timesharing. 

Third, all the fine hardware, then 
as now, was of little use without de¬ 
cent software. Early approaches 
centered around batch mode, in 
which a user's information requests 
were handled open-loop—frequently 
overnight. This precluded the kind of 
system whose responses to a person's 


probing yielded pieces on bicycle 
accessories in Better Homes and 
Gardens and Consumer Guide. 

This was all very interesting and 
likely to yield some ideas, but what 
about marketing? I directed the sys¬ 
tem to change to the "Encyclopedia of 
Associations" database and quickly 
located the addresses and phone num¬ 
bers of the Cycle Parts and Acces¬ 
sories Association and the Bicycle 
Wholesale Distributors Association, 
Both groups would probably be use¬ 
ful in assessing the market potential 
of our device. If not, there were 17 
other groups listed that were some¬ 
how connected with cycling. 

We also needed to know about re¬ 
lated patents. Would our device in¬ 
fringe on an existing patent? Would 
we be spending thousands of dollars 
on research and development just to 
conclude that round is the optimum 
shape of a wheel? Or, looking at it 
somewhat differently, could we take 
advantage of someone else's develop¬ 
ment effort, modifying it slightly and 
presenting it to the world as our own? 


Formerly, a patent search was ex¬ 
pensive and represented a major por¬ 
tion of the cost associated with filing 
a new invention, but no longer, I 
merely typed "B 25", to begin search¬ 
ing in database 25 (CLAIMS—US Pa¬ 
tent Abstracts), and then issued the 
identical command that I used in the 
Magazine Index. Instantaneously, the 
system informed me that since 1978 
there have been 1255 patents related 
to bicycles, 100 linked to odometers, 
and five somehow corresponding to 
both. 

It was easy to get a lengthy descrip¬ 
tion of those five, including the as¬ 
signee's name, an explanation of the 
technique, descriptions of drawings, 
etc. In about five minutes, I had re¬ 
viewed the recent US patent history 
of bicycle odometers, A quick check 
revealed nothing of interest from 
1971-1977, 

It's tempting to offer esoteric 
descriptions of methods for deriving 
information from a bicycle wheel and 
accumulating the data in a non¬ 
volatile counter; but that's not the 


:xe 
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Look at its faculties: 
•Transmits 12B 
Sp ASCII codes 

•Can display last 3D 
JEt characters received 
jflH1 •Displays full 

64-character ASCII 
set on clear 16- 
l segment LEDs 

•25-line RS232/C 
'mk. compatible interface 
•Single 5V supply 
required at 400mA 
k typical 
n • 110 or 300 baud 

transmission selectable 
^ •Parity codes, stop bits 
settable to your standard 
•Obeys bell, cursor and 
data format control codes 
Phone or write us for more details now: 
GR ELECTRONICS. 

. > 1640 Fifth Street, 

Santa Monica. CA 90401. 
Telephone: (213) 395-4774. BB 
Telex: 65-2337 (ST Smedley SIMM). %W 


r 


POCKETS 


Here's $395 worth of convenience for anyone 
►working with digital systems. Carry it 
„ anywhere in a pocket, valise or toolkit to enter 
jind retrieve data, run diagnostics, change 
constants, test Data links, etc. 


TERMNAL 



SINGLE BOARD COLOR VIDEO 
AND SOUND GENERATOR KIT $350' 

COLOR VIDEO KIT..$320* 

* STANDARD KIT INCLUDES TMS 9918, 
ADD $25 FOR TMS 9918A. 

COLOR VIDEO PROCESSOR 

* Text, Graphics, Animation * 16 Colors • 256x 192 Reso¬ 
lution • NTSC Composite Video Output * Uses TMS 9918 

* Includes I/O Mapped 16K Video Memory * 3D Simulation 
with 32 Video Sprites * 2 Byte X-Y Positioning • Real Time 
Clock * 8 Level Interrupt Selection • Inexpensive RF Mod¬ 
ulator allows easy connection to any color TV • Video over 
Video and Extended Graphics 11 Mode with TMS 9916A * 

PROGRAMMABLE SOUND GENERATOR 

* Music, Sound Effects. ToneSignaling, Ultrasonics • 27 Hz 
to 111 KHz Range * 3 Programmable Analog Channels with 
Separate Frequency. Volume and White Noise Control ■ 10 
Selectable Envelope Wave Shapes under Software Control 

* Two 8-Bit Programmable I/O Ports for use as External 
Keyboard/Display Interface * Power Amplifier for driving 
External Speaker » 

Texas residents add 5% sales tax. Prices include complete documentation with 
programming examples. PC board is solder masked wiln gold contacts. Add S1Q0 
for assembled and tested unite. Send $14.50 for 120 page manual, refundable wilh 
order. Compatible with ZB0, BQ&5 and BQ0A at 2 or 4 MHz on 5-100 buss. 


EDA 


ELECTRONIC DESIGN ASSOCIATES 

P.0 Box 94055 Houston, Texas 77018 (713) 999-2255 


MEMOREX 

SVi" MINI DISKS 



For Data Reliability—Memorex Flexible Discs 800 - 237-3875 
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queries guide the selection or refine- 
ment of further queries—altogether a 
more efficient and desirable way of 
doing things. Such interactive soft¬ 
ware presents problems that have oc¬ 
cupied designers for years, and com¬ 
plaints about ''friendliness” and 
resolution of ambiguities still exist. 
But the combination of good search 
software and high-speed machines 
has reduced system response time, 
even during peak-load periods, to an 
average of perhaps three or four sec¬ 
onds. 

The big and fast machines, good 
code, and an abundance of useful in¬ 
formation were fine. But there were 
still two things needed to make 
database systems practical for users 
outside well-funded research en¬ 
vironments. 

One was the development of data 
communication networks (such as 
Tymnet and Telenet) that could lift 
the burden of long-distance charges 
from those not blessed with WATS 
lines and accommodating department 
budgets. 


The final requirement was filled 
with the advent of the microproces¬ 
sor. Along with all its other ac¬ 
complishments, the microprocessor 
has lowered equipment costs to the 
point where just $250 can buy a 
reasonably decent video terminal 
with a built-in modem. Some people 
(mostly long-time owners of expen¬ 
sive systems, no doubt) would call 
this obscene, but the major economic 
barriers to serious widespread com¬ 
puter use have been removed. 

Well . , , almost. A quick glance 
down Dialog's list of over 120 
databases shows hourly "connect 
time" rates ranging from $25 to $300. 
This, to the casual observer, seems 
anything but cheap. 

What's Your Time Worth? 

Bibliographic information, such as 
that derived from the Magazine 
Index, is readily available from a 
well-stocked public library (although 
usually not so efficiently). But travel 
time and the extra digging made 
necessary by the lack of centralized 


indexing can make the typical goal- 
directed library visit trying. Unless 
you know what to look for and where 
to find it, you might end up just 
browsing. 

Of course, you can always browse 
in the Dialog system, though connect 
time charges averaging $1 per minute 
discourage that. Instead, a session 
online is best approached with a 
"search strategy,” which minimizes 
the time spent chasing down loosely 
related information. In our example, 
we took advantage (at a rather low 
level) of the Boolean operators 
(which include OR and NOT, as well 
as AND) to eliminate the need to 
check all 904 bicycle articles for 
references to odometers. I decided on 
this approach before signing on and 
interacted with the system as briskly 
as possible, with no time out for 
coffee breaks, chitchat, or manual 
retrieval of the referenced articles 
(which, it turned out, were on my 
bookshelf all along). 

In most cases, this approach pro¬ 
duces intense interplay with the ma¬ 
chine that takes only as long as neces¬ 
sary—rarely more than 10 minutes 
for a specific search. The resulting 
charge is far cheaper than the gas and 
time that might otherwise be re¬ 
quired, and the scope of the refer¬ 
ences is far greater than what would 
be found in a typical library. 

It is this last point that underscores 
the value of online information 
retrieval. The Magazine Index is only 
one of Dialog s many databases, yet it 
provides cover-to-cover indexing of 
more than 370 publications. The in¬ 
dex is updated monthly, with 
cumulation since January 1977. 

Even more impressive are the spe¬ 
cialized files: BIOSIS, for example, 
covers life sciences research with 
roughly 200,000 citations per year 
from 5000 serial publications, as well 
as books, notes, symposia, etc. In the 
engineering disciplines, there are 
COMPENDEX (100,000 citations per 
year in a variety of fields), INSPEC 
(150,000 per year in electrical 
engineering and computer fields), 
ISMEC (15,000 per year in 
mechanical engineering), SAE (800 
per year in automotive engineering), 
and many more. It should be noted 


Need a 

Real-Time Multi-Tasking 

Executive for 8080 and Z80? 




•Faultless operation proven in world wide use 
•Truly hardware independent 

• Optimized for fast interrupt response 

• Minimal memory requirements 

• ROMable for control applications 

• Terminal Handler is CP/M BDOS compatible 

• Console Driver supports Intel iSBC boards 
■SYSGEN speeds user system configuring 

■ Program in PL/M, Fortran, Pascal or Assembler 
•Source code included (Intel or Zilog mnemonics) 

• Unlimited use licence agreement 
•Completedocumentation (availableseparately) 

• Low cost 

KADAK Products Ltd. 

!S| WZL 206-1847 West Broadway Avenue 
® ® Vancouver, B.C r Canada V6J 1Y5 
Dealer enqu i ries i nvited Telephone (604) 734-2 796 

CF/M is a trademark of Digital Research Corp.; KMX/80, i$BC are trademarfespF Intel Carp 
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EPISODE 

THE 

VERSATILE 
COMPUTER 


JUST ADDH 
PERIPHERALS 


EPISODE Is a CP/M^comput- 
er with 1.6 M byte of disk 
storage on dual 5V* flop¬ 
pies. Its compact design 
provides a wide range of 
standalone or network appli¬ 
cations including data base 
sharing. 

EPISODE gives you total 
flexibility. You can add your 
own CRT and Printer, what¬ 
ever brand and price range 
you choose. All the logic in¬ 
cluding the 64K RAM mem¬ 
ory is contained on a single 
6 W x 8" circuit board ensur¬ 
ing maximum reliability. 

‘Supervyz ia a trademark of Epic Computer 
Corporation. CP/M is a Irademark oi Dig Hal 
Research. 


EPISODE includes a unique 
software system called 
SUPERVYZ™ - a menu 
based software control sys¬ 
tem that allows the user to 
integrate application pro¬ 
grams. 

Dealer inquiries invited, 
foreign and domestic. 


Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel; 714-695-3560 


Source Code! 

The Q/C compiler includes the full source code for a major 
extension to Ron Cain's Small-C: 

• For, switch/case, do-while, goto 

• Assignment operators 

• Improved code generation 

• Command line arguments (argv and argc) 

• Conditional and comma operators 

• I/O redirection 

• I/O library written in C 

• Generates code for M80 (or ASM or MAC) 

Q/C does not include float, double, long, unsigned or short; 
static externals; initializers; sizeof; typedef; casts; structures and 
unions; multidimensional arrays; #ifaef, #if, tundef, #line. 

For only $95 (including shipping in the US and Canada) you 
get the full source code and a running compiler with sample 
programs on disk, along with a well-written user manual. 
(Requires 48K CP/M system.) 

We also sell CW/C, a C compiler which runs on a 56K CP/M 
system, it supports structures, unions, multidimensional arrays, 
#ifdef, and will selectively search “source library” files for 
functions used by your program. The I/O library for CW/C is 
written almost entirely in assembler. CW/C costs $75, and does 
not include source code for the compiler. 

CW/C and Q/C both grew out of Small-C, but were 
developed independently. Jim Colvin of Quality Computer 
Systems implemented Q/C. We are offering Q/C for the many 
Small-C fans that want the source code to an extended compiler. 
(We still distribute the original Small-C source code on disk for 
only $17). 

CA residents add 6% tax. Visa and MasterCard welcome. 

TheCodeWorkS Box 55O, Golela, CA 93116 805-683-1585 
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TEXAS COMPUTER SYSTEMS 


TRS-80 


COMPUTERS 



Model II 64K $3288 

An excellent computer for your business 
needs. Easy expandability & compatibility. 
No formal operator training needed. All ac¬ 
cessories available-disk expansions, 
printers, software, at our low discount 
prices. Our fast, fully insured air freight 
service can assure most deliveries within 
seven days after payment is received. 


Model III 16K $835 

Model III 32K $979 
Model III 48K $1089 


With TCS Memory; 
Model III 32K $909 
Model III 48K $969 


Model III 48K 2 Disk RS232 $2100 
Model ill 32K 1 Disk $1729 

Model III 48K 1 Disk $1849 



Corvus Hard Disks $Call 

5, 10. nr 20 megabytes ol storage fw I he Model t, II, or III. conligur&d with TR5D0S, NEWDOS SO, or CP/M 
tor one or several computers sharing a single hard drive simultaneously, Easy expandability and compatibility 
Also fits Apple, Superbrain, Altos, and most other computers. Don'l wail on other's promises. We can deliver 
Nils proven system now, Call us lor the lowest price! 


Pocket Computer & ACC. SCall Pocket Computer Printer Interface m stock 


Color Computer 

4K Level 1 $319 

16K Level I $439 
16K Extended Basic $489 


With TCS Memory: 

16K Level l $369 
16K Extended Basic $449 


Epson Printers SCall 

Leitor quality matrix printer has full software control of 40, 80, 66 or 132 columns. 80 cps bidirectional 
tractor feed disposable printhead. S30Q less than nearest competitive printer. Lists $645. Call for our 
lew price. 

MX-80 Tractor Feed MX-100 Graphtrax, Friction 

MX-80 FT Friction and and Tractor up to 15 " 
Tractor wide. 

Graphtrax for MX-80, MX-80 FT, graphics option. 


Word Processor Package $2679 

includes 2 Disk Model III with 48K, Epson MX-80 Tractor Feed with cable, and 
word processing software ready to operate. Lists at $3300. Our low price 
special this month: S2873. For MX-80 FT Tractor and Friction, add $99. 


* Payment: Money Order Cashier's Check, Certified 
Check. Personal checks take 3 wks. VISA. MC. 
add 3% 


* Prices subject to change any lime. 

■ No tax out-01'State. Texans add 

■ Delivery subject to availability 

■ Shipping extra, quoted by phone. 


TEXAS COMPUTER SYSTEMS 

Box 951, Brady Texas 76825 

For fast, efficient service, we can air freight from Dallas 
to major a/p near you. Cali for information. 

Toll Free Number 800-433-5184 

Texas Residents 817-274-5625 
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that some of these are found in the 
SDC ORBIT system; others both 
there and in Dialog. 

Any consideration of the 
economics of using databases must 
include the scope of the available in¬ 
formation, What combination of 
traditional information resources 
could offer the multidisciplinary 
abundance of frequently updated 
materia] in Dialog? You can even 
obtain reports on SEC filings of cor¬ 
porations, find the student-teacher 
ratio in your old grade school, poke 
around in a worldwide index of doc¬ 
toral dissertations, or find out how 
your congressman voted on a recent 
issue. 

Add to this the facility, in most 
databases, of obtaining the full-text 
documents of interest through an on¬ 
line ordering facility. At first glance, 
this ultimate dependence on paper ap¬ 
pears to be a system weakness, 
though far superior to online 
transmission of documents at 300 bits 
per second (bps), especially in light of 
the connect-time charges. 


Cheaper Searching 

With the exception of certain de¬ 
dicated systems, such as Mead Data 
Central's LEXIS (a legal research 
database) and Pergamon's VIDEO 
PATSEARCH (a patent database), 
database facilities are designed to be 
accessed by any dial-up terminal. 
Therefore, all of the system resources 
are housed at the far end of the data 
link. 

Although this minimizes the equip¬ 
ment requirements placed on the per¬ 
son who desires access to the system, 
this approach is hardly efficient. In 
using Dialog and ORBIT, I have 
already noticed my creeping panic at 
the rapidly accumulating cost of 
online time—especially when I 
employ inefficient search strategies to 
locate something about whose classi¬ 
fications I am uncertain. The clock's 
ticking tends to encourage haste and 
inhibit use of some of the system's 
more subtle capabilities. Even line 
editing costs $35-$30G per hour, 
depending on the database. 

But with a local processor, a 






ORDER 


In California (714) 698-8088 


toll free 


800 - 854-6654 


PERSONAL 

COMPUTER 

"FOR ONLY 


COLOR 

GRAPHICS 

SOUND 


Dataset Cassette to Unit 
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tipple computer 

* Authorized Dealer 

APPLE II 
PLUS 

=* 16K-S1025 
48K-$1089 
64KS1199 

MFfj 4BK wJConComp Ham Board 

DISK II DRIVE $439 

vWcontroller . ^ ^ 

6 DOS 3.3 $499 

PLEASE SEE PAGES 156, 157 & 517 FOR MORE PRODUCTS AND DISCOUNTS 


THE GIFT OF MEMORY 

16K RamBoard 

by ConComp Industries 


Only 


For 
Apple it 
Computers 


$12995 


Qcommodore 

CBMIPET HARDWARE 

PET IfiK 

PET 4DtM 32N 32K 
4040 Dual Disk System 343K 
6050 Dual Dltk Syslnm S50K 
COM B032 Business System 
Diitblo Leltnr QwnWy PTinttr 
:M)0 Baud Acoustic Modem 

Call for best price 

CBMfPET SOFTWARE 

VisSCalc lor GBM CALL 

Wordcfaft SO Word Processor . . CALL 

Ozz Inlormation Wizard. CALL 

Dow Jones Portfolio Management CALL 

BPI Accounting Packages . . CALL 


Consumer Computers Mail Order 8314 Parkway Or La Mesa, CA 92041 


database searcher can prepare most 
messages associated with a session 
prior to the sign-on. This allows a 
calmer approach to preparing a 
search strategy, increasing precision 
and efficiency. Such an approach 
would have helped during a brief 
Dialog demonstration that I gave 
while preparing this article. Work¬ 
men were installing a security system 
in my house as I wrote, the din of 
men and machines drowning out the 
gentle pattering of the Hazels key¬ 
board, The workmen needed a break 
at about the time I needed some infor¬ 
mation, so I called them over to see 
the system. To lend a personal touch, 
I interrogated the Newspaper Index 
for references to articles about their 
company, Warner Security Systems, 
My command was: 

SELECT WARNER AND SECURITY 

I should have known better. Of the 
five articles referenced, only one was 
related to the company. One ex¬ 
traneous piece touched on Volney F 
Warner's opinions about national 
security. Another contained a quote 
from John W Warner Jr, concerning 
the conduct of security services dur¬ 
ing the attempt on President Reagan's 
life in March 1981. 

Since I was paying $1.25 per 
minute for 300 bps transmission of 
these references, I should have issued 
a more specific search command. The 
following command, for example, 
yields only the article of interest (a 
Walt Street Journal piece from March 
12, 1980): 

SELECT WARNER AND SECURITY 
(W)SYSTEM? 

(Incidentally, SELECT is normally 
abbreviated S f and in the above com¬ 
mand the (W) implies that the words 
SECURITY and SYSTEM must be ad¬ 
jacent to one another.) 

My first exploration of the 
CLAIMS database covering US 
patents was equally inept. For rea¬ 
sons of prurience, I inquired about 
sex-related inventions. The very first 
one displayed was a method for in¬ 
ducing the early flowering of young 
deciduous treesl 
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A Larger Perspective 

So far, my emphasis on the Rolls- 
Royces of the database world has ne¬ 
glected a new wave of economy 
models that together address a larger 
market. The Source and CompuServe 
have brought large-system resources 
to the individual at much less in¬ 
timidating prices. Providing elec¬ 
tronic mail and a variety of con¬ 
sumer-related services, these less ex¬ 
pensive databases represent a service 
that rests between the giant systems 
already described and those that will 
ultimately appear in the living room 
of Mr and Mrs John Q Smith of Any- 
town, USA, But the mass market pre¬ 
sents several challenges. One is 
achieving "user-friendliness/' 
Another lies in the choice of a "de¬ 
livery mechanism" that can accom¬ 
modate millions of users. Marketing 
and copyright and other legal snags 
pose still other challenges. Let's con¬ 
sider these separately. 


Friendly Systems 

A long-standing problem in all 
computer systems—the lack of in¬ 
tuitively obvious ways to interact 
with the machine—is especially trou¬ 
blesome to untrained users lacking in¬ 
terest in computers, A "veteran " like 
me can forgive an antique text editor 
its idiosyncracies: the idea of a "vir¬ 
tual pointer" is solidly established in 
my head, and I know most of the 25 
or so commands by heart. But I have 
sometimes had to turn clerical per¬ 
sonnel loose on the system, with dis¬ 
couraging results. The difference be¬ 
tween string and insert modes be¬ 
comes a mystery, and the commands 
seem like black magic. 

Of course, screen editors (such as 
Wordstar and VEDIT) solve this 
problem by allowing the objects of in¬ 
terest to be manipulated more directly 
and making the results of any change 
immediately visible on the screen. But 
systems must go further to be palat¬ 
able to the masses. Future systems 
must incorporate many of the charac¬ 
teristics that make arcade games fun: 
provision for developing competence 
without having to study manuals or 
even use reference cards; direct corre¬ 
lation between hand movement and 


visual results; freedom from in¬ 
timidating error messages (like the 
cryptic ERROR CODE 19); and fos¬ 
tering of graceful evolution from 
novice to expert, with enjoyment and 
challenge at every level. 

To this end, current developments 
in "object-oriented programming" 
(like Smalltalk) offer interesting alter¬ 
natives to the classic, command- 
oriented style of system use. For 
database and information utility sys¬ 
tems to win wide acceptance, they 
must enable a newcomer to step up to 
a teletext terminal (or whatever), play 
around, and within a few minutes be¬ 
gin to derive some satisfying result, 
without reading any documentation 
or instructions. For the present, sys¬ 
tems like Dialog and The Source, 
with their counterintuitive command 
syntaxes and their unforgiving error- 
handling facilities, will serve only 
those who need them badly enough to 
tolerate their inhuman natures. 

Delivery of Online Services 

If you want to research the world's 


literature on bicycle odometers, you 
dial your Telenet access number, 
specify the network address of the 
online vendor of choice, enter your 
password, and go to it. But if 43,608 
Chicago residents simultaneously 
decide to check with their viewdata 
systems for movie information, news 
headlines, "yellow pages" service, 
airline schedules, and horse racing 
results, something other than a dial¬ 
up network must be available. And 
so it is: cable TV and all its per¬ 
mutations. However, since no sub¬ 
scriber possesses his own private 
cable, some clever means must be 
provided to give at least the illusion 
of a "dedicated" system. 

One approach involves continuous 
transmission of a full database and in¬ 
terception of desired frames by an in¬ 
telligent local terminal. Another tech¬ 
nique, called a hybrid network, ac¬ 
commodates the widely divergent 
bandwidth requirements of user input 
and video display. It uses the phone 
line for communication from the user 
to the system and the cable TV net- 


CROMEMCO GSA SALES 

TO ALL GOVERNMENT USERS 
AND PURCHASERS 


Systems Support, Inc. is a GSA qualified Cromemco 
vendor under ADP Schedule Contract No. GS-00C- 
02901. Purchase directly from us under our gen¬ 
erous schedule terms and eliminate the slow bid¬ 
ding process. Our support commitment guarantees 
reliable product operation. 

For more information call or write 


SYSTEMS SUPPORT, INC. 

1208 Shady Way 
South Charleston, WV 25309 

(304)766-7762 
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work for information flow in the 
other direction (a sort of video 
packet ^switching scheme)* 

Whatever the solution, the cost will 
clearly be great, and numerous com- 
peting technologies will ensure a lack 
of standardization for many years. 

Yes, You Need This System! 

Before the world becomes a com¬ 
munity of electronic cottages, some¬ 
one must do a very clever selling job* 
Ask a person who's not already in¬ 
volved with computers what he or 
she would do with a home system or 
with access to an information utility, 
and the answer will likely be: "Huh7 I 
dunno," But the reality is that every¬ 
day almost everyone uses informa- 
tion resources that are amenable to 
"computerization." The online tele¬ 
phone directory is already under 
development by the French Postal 
Telegraph and Telephone Agency 
(PTT), which plans to produce 
200,000 electronic-directory ter¬ 
minals for free distribution. PTT ex¬ 
pects to recover the $50 million 


manufacturing cost through the ob¬ 
solescence of telephone books* As a 
fringe benefit to the users, the ter¬ 
minal is compatible with Teletel (the 
French videotex service), as well as 
database, electronic mail, funds 
transfer, and shopping services. 

In addition to telephone-directory 
service, we take many other informa¬ 
tion sources for granted. News 
media, airline and theater schedules, 
stock market data, and classified 
advertising—all are continually up¬ 
dated compendia of information that 
the bulk of the population uses 
routinely. And, although people are 
paying for these compendia in a 
variety of ways, cost to the individual 
is not obvious. 

Monthly billing based on usage 
time for a home information ter¬ 
minal, however, would be very ob¬ 
vious. This fact may frustrate the 
marketing of information services for 
some time, especially since most 
potential customers will initially have 
trouble seeing the need for the ser¬ 
vice. 



, 4 ORDER 1 

TOLL FREE 1 
0\P* 800-854-6654 

In California ( 714 ) 698-8088 \ 
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fltcippkz computer 

Authored Dealer 

(/— \ APPLE II 

PLUS 

16K^$1025 

$1089 

64K'*$1199 


PERSONAL 

’COMPUTER 

"FOR ONLY 


COLOR 

GRAPHICS 

SOUND 


PLEASE SEE PACES 156. 157 & 517 FOR MORE PRODUCTS AND DISCOUNTS 


CBMfPET HARDWARE 

PET 100 M 6(15 6K 
PET 4001-32N 

>040 Dual OisL System 34 3K 
B05D Dual Disk System 950K 
CBM 3032 Business System 
Diablo l eller Quality Ptmlfii 
300 Baud Acoustic Modem 
Call tor best price 


by ConComp industries 


^H" 1 CBM/PET SOFTWARE 

VisiCalc for CBM , 

Wordcraft 80 Word Processor ( 

Qzz Information Wizard.t 

Dow Jones Portfolio Management < 
API Accounting Packages ( 


For 

Apple !i 
Computers 


$12995 


Consumer Computers Mail Order 8314 Parkway Dr. La Mesa, CA 92D41 
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Circle 106 on inquiry card. 


The Fine Print 

We are already confronting an¬ 
other problem that will require land¬ 
mark legal decisions before we can 
enter the era of online databases for 
the masses. Now that data storage is 
becoming cheap enough to permit 
storage of "full text" in databases, in¬ 
stead of offering mere bibliographic 
references, interesting copyright 
questions arise* For example, if I sell 
only "first serial rights" on an article 
to a magazine, I may not be en¬ 
thusiastic about the articles subse¬ 
quent appearance in an online infor¬ 
mation utility from which anyone can 
draw at will. In some countries, this 
same problem, in the nonelectronic 
arena of library loans, has already 
spawned 'Public Lending Right" laws 
that require royalties for the author 
upon each borrowing of a book* If ac¬ 
cess to books in machine-readable 
form becomes widespread, some 
modifications of copyright laws will 
be necessary to provide compensa¬ 
tion to authors for electronic con¬ 
sumption of their work* 

Other legal hurdles remain. 
Printers' unions are likely to resist the 
erosion of their industry by electronic 
data transmission. We'll probably 
also see lawsuits claiming restraint of 
trade, monopolistic practices, inva¬ 
sion of privacy, copyright infringe¬ 
ment, and unfair labor practices. 

Despite these four problem areas, 
the information industry is experienc¬ 
ing explosive growth at all levels of 
sophistication. Though many field 
trials have failed, there has been 
enough positive feedback from users 
to convince corporate giants that 
there's big money to be made in this 
business* At the 1981 National Online 
Meeting in New York City, the 
largest draw of the entire three-day 
conference was a panel discussion on 
mergers and acquisitions* The inten¬ 
sity and scope of this industry were 
clear. 

A Look to the Future 

We must consider a broad range of 
database services to achieve a clear 
perception of the information in¬ 
dustry: everything from consumer- 
oriented, cable-delivered teletext to 
encyclopedic "research-grade" re¬ 
positories. Some database services 
































are reputedly simple enough for a 
child to use and others so complex 
that the online vendors must routine¬ 
ly offer seminars and consulting ser¬ 
vices* 

We are likely to see a convergence 
of these extremes into systems that 
combine depth of scope with ease of 
use* Present videotex services have 
limited appeal to the professional 
market, and other potential users 
may prefer hard copy. But if new 
concepts of easier and more produc¬ 
tive use of computer systems (the sub¬ 
ject of a three-day conference in Ann 
Arbor, Michigan this May) enter the 
design of online systems, then the 
robust services will become much 
more palatable* 

It is a situation comparable to the 
personal computer's market penetra¬ 
tion at the consumer level: beyond 
games, there has to be some distinct 
practical value (not contrived, 
either—show me a recipe filing pro¬ 
gram that can beat the Joy of Cook¬ 
ing and a 3 by 5 card index!) before 
people will spend a few hundred 
dollars on something they suspect is a 
toy. 


Above this level, however, devel¬ 
opment is proceeding apace* In most 
cities, small firms, calling themselves 
"database intermediaries," are pre¬ 
paring to provide infrequent users 
with search services* This relieves 
people of the need to develop exper¬ 
tise in using complex systems. Con¬ 
sidering the problems associated with 
categorizing all of reality in a way 
that would allow anyone to find one 
item easily, such sales of expertise 
may represent the wave of the future. 

The problem of categorizing reality 
becomes even more awkward where 
images are concerned. Superficially 
amenable to standard database tech¬ 
niques, images become troublesome 
when multilayered meanings call for 
widely divergent classifications. 
Should a particular painting of the 
crucifixion be considered in its 
iconographic context, or as a skinny 
man hanging on a cross? The ques¬ 
tion seems absurd in the twentieth 
century, but similar confusions of 
meaning have plagued art historians 
through the ages and render every 
system of classification ambiguous 
and ultimately traceable to the 


cultural biases of a few people* 

The question of categorizing im¬ 
ages is especially important, because 
the new technology of videodiscs has 
given us a powerful tool for the 
storage and retrieval of graphic and 
textual information. One commercial 
service (VIDEO PATSEARCH from 
Pergamon) already combines online 
database access with a local library of 
drawings on videodisc. With at least 
one manufacturer's disc capable of 
storing 108,000 video frames, there is 
great potential for the inclusion of 
graphics, as well as "full-text," in 
specialized database systems. 

The online storage capabilities 
described here seem to presage enor¬ 
mous changes in the library of the 
future* We can only assume that mass 
storage of all types will continue to 
grow cheaper as human time becomes 
more expensive; it follows that ever- 
better tools for information seekers 
will continue to develop. As we gain 
facilities that far surpass the efficien¬ 
cy of books, shelves, and call slips, 
perhaps we can somehow avoid los¬ 
ing the human warmth of libraries*■ 


shake THE DIRT OFF YOUR ROOTS 

ROOTS/M 

A CP/M Genealogy Program 
For Your WHOLE Family 

Store, retrieve and display thou¬ 
sands of facts about your relatives 
and ancestors. 

Print pedigree charts and family 
group sheets, calculate relation¬ 
ships and recall anniversaries using 
standard genealogical conventions. 

Learn how to trace your roots with 
the extensive course in genealogy 
provided in the 100-page illustrated 
user’s manual. 


ROOTS/M requiresat least 32K RAM, a 24 x SOaddressable cursor terminal 
and CP/M. Most popular terminals are supported. Disk formats: 8" single den¬ 
sity IBM soft sectored. 5 Va " NorthStar DD. 5Va " Heath/Zenith SD. MasterCard 
and VISA accepted. Write or call for a free catalog of GOMMSOFT products* 

ROOTS89 is available for Heath/Zenith HDOS. 

CP/M is a registered trademark of Digital Research Corp. 
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665 Maybell Avenue • Palo Alto, CA 94306 
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Event Queue 


December 1981 


December 

McGraw-Hill Conferences/ 
Seminars, various sites 
throughout the US, Elec¬ 
tronics and Data Communi¬ 
cations magazines, published 
by McGraw-Hill, are spon¬ 
soring a number of confer- 
ences covering a wide range 
of computer-related topics. 
For complete details, contact 
McGraw-Hill Conference 
Center, 1221 Avenue of the 
Americas, New York NY 
10020, (212) 997-1221. 

December 9-11 

The 1981 Winter Simulation 
Conference (W5C 81), 
Peachtree Plaza, Atlanta GA. 
WSC 81 will feature papers, 
panel discussions, and tutori¬ 
als on discrete and combined 
simulation and modeling. 
The conference will be organ¬ 
ized into tutorial, methodol¬ 
ogy, and application ses¬ 
sions, For information, con¬ 
tact John Carson, WSC 81 
Registration Chairman, 
School of Industrial and Sys¬ 
tems Engineering, Georgia In¬ 
stitute of Technology, Atlan¬ 
ta GA 30332, (404) 894-2308. 

December 15-19 

Gulf Computer Exhibition, 
Dubai International Trade 
Centre, Dubai, United Arab 
Emirates. IBM, NCR, Apple, 
Honeywell, Philips, Wang, 
Hewlett-Packard, Data Gen¬ 
eral, and other well-known 
manufacturers will be repre¬ 
sented at this first exhibition 
of computer equipment in 
Dubai. The scope of the show 
takes in systems ranging from 
microcomputers to main¬ 
frames. Details are available 
from the Trade Centre Man¬ 
agement Company, FOB 
9292, Dubai, United Arab 
Emirates, Telex 47474 DITC 
EM, and from Diana Clifton 
Sewell, International Office, 


Seymour House, 17 Waterloo 
PI, London, SElY 4AR, Eng¬ 
land. 

December 26-15 

The Twentieth IEEE Confer¬ 
ence on Decision and Control 
(CDC), Vacation Village 
Hotel, San Diego CA. The 
CDC is the annual meeting of 
the IEEE (Institute of Elec¬ 
trical and Electronics Engi¬ 
neers) Control Systems Soci¬ 
ety. It is held in cooperation 
with the Society for Industri¬ 
al and Applied Mathematics. 
The conference will include 
contributed and invited ses¬ 
sions plus tutorials and pre¬ 
sentations on all aspects of 
the theory and applications 
of systems involving deci¬ 
sion, control, and adapta¬ 
tion. Topics of interest in¬ 
clude linear and nonlinear 
system theory, stability 
theory, large-scale system 
theory and decentralized con¬ 
trol, estimation, identifica¬ 
tion, signal processing and 
stochastic control, and con¬ 
trol systems. For more infor¬ 
mation, contact the Institute 
of Electrical and Electronics 
Engineers Inc, 445 Hoes Ln, 
Piscataway NJ 08854. 

December 28-30 

Computer Modeling of Lin¬ 
guistic Theory, Grand Hyatt 
Hotel, New York NY, The 
Association for Computa¬ 
tional Linguistics (ACL) is 
sponsoring three sessions on 
computer modeling of lin¬ 
guistic theory in conjunction 
with the annual meeting of 
the Linguistic Society of 
America (LSA). New models 
for grammars and new strate¬ 
gies for parsing will be the 
areas of most attention. 
Readings of contributed 
papers will also be featured. 
For general information, con¬ 
tact Stan Pet rick, IBM Re¬ 
search Center, POB 218, 
Yorktown Heights NY 10598, 
To register, contact Margaret 


W Reynolds, LSA, 3520 Pros¬ 
pect St NW, Washington DC 
20007, (202) 298-7120 


January 1982 


January-March 

Writing for Results: A Course 
for Computer Professionals, 
various sites throughout the 
US, This three-day course is 
presented by the American 
Management Associations 
(AMA), It is designed to 
teach computer professionals 
how to get complex ideas 
across to technical and non¬ 
technical readers in clear and 
simple prose. Individual fees 
are $575 for AMA members, 
$660 for nonmembers. Team 
fees are $490 per person for 
AMA members, $575 for 
nonmembers. For a complete 
schedule of times and loca¬ 
tions, contact the American 
Management Associations, 
135 W 50th St, New York NY 
10020, (212) 586-8100. To 
register by phone, call (212) 
246-0800. 

January-April 

Fundamentals of Data Pro¬ 
cessing for Administrative 
Assistants and Office Sup¬ 
port Staff, various sites 
throughout the US. The 
American Management Asso¬ 
ciations (AMA) has designed 
this three-day course for sec¬ 
retaries, assistants, super¬ 
visors, and other personnel 
desiring to learn the funda¬ 
mentals of data processing 
and its use in offices. Com¬ 
puter hardware and software, 
programming languages, and 
technology will all be 
covered. The team fee for 
AMA members is $470 per in¬ 
dividual and $550 for non¬ 
members. For a schedule of 
dates and locations, contact 
the AMA, 135 W 50th St, 
New York NY 10020, (212) 
586-8100. To register by 


phone, call (212) 246-0800. 

January 6-8 

The Fifteenth Annual Hawaii 
International Conference on 
Systems Sciences (HIC5S- 
15), Honolulu HI. This con¬ 
ference is cosponsored by the 
University of Hawaii and the 
University of Southwestern 
Louisiana in cooperation 
with the Association for 
Computing Machinery. 
H1CSS-15 is intended for 
medical information-pro- 
cessing researchers and prac¬ 
titioners. Some of the topics 
to be covered are diagnosis 
by computer, computer- 
based medical instrumenta¬ 
tion, computers and the 
handicapped, and the use of 
computers in individual and 
group practices, medical la¬ 
boratories, and hospitals. 
Contact Dr Bruce D Shiver 
and Dr Terry M Walker, c/o 
H1CSS-15 Medical Informa¬ 
tion Processing, University of 
Southwestern Louisiana, 
POB 44330, Lafayette LA 
70504. 

January 7-10 

The 1982 Winter Consumer 
Electronics Show (CES), Las 
Vegas Convention Center, 
Hilton Hotel, and the Jockey 
Club, Las Vegas NV. Confer¬ 
ences, workshops, seminars, 
sales meetings, press events, 
and exhibits of audio and 
video equipment, computers, 
telephones, and other con¬ 
sumer items highlight this 
show. For details, contact 
Consumer Electronic Shows, 
Suite 1607, Two Illinois Cen¬ 
ter, 233 N Michigan, Chicago 
1L 60601, (312) 861-1040. 

January 12-15 

Communication Networks 
Conference and Exposition, 
Georgia World Congress 
Center, Atlanta GA. The 
Communication Networks 
Conference is designed to 
bring users and the telecom- 
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munications industry togeth¬ 
er. The Conference features 
sessions, panel discussions, 
and tutorials on voice, data, 
and electronic-mail commun¬ 
ications* For information, 
contact Communication Net¬ 
works, 375 Cochituate Rd, 
FOB 880, Framingham MA 
01701, (617) 879-0700. 

January 15-16 

Microcomputers in Educa¬ 
tion, Arizona State Universi¬ 
ty, Tempe AZ. The Tenth 
Annual Math/Science Con¬ 
ference will emphasize the 
microcomputer as a medium 


for instruction, as a tool for 
research, and as an informa¬ 
tion manager. Workshops, 
demonstrations, panel discus¬ 
sions, and problem-solving 
groups will be offered. Con¬ 
tact Nancy Watson, 203 
Payne Hall, Arizona State 
University, Tempe AZ 85287. 
Vendors interested in ex¬ 
hibiting may call Dr Gary 
Bitter at <602 ) 965-3322. 

January 19-22 

Peripheral Array Processors 
for Signal Processing and 
Simulation, Sheraton Nation¬ 
al Hotel, Washington DC. 


The fee for this course is 
$795. For complete details, 
contact the Continuing Edu¬ 
cation Institute, Suite 1030, 
10889 Wilshire Boulevard, 
Los Angeles CA 90024, (213) 
824-9545. 


January 19-22 

The Which Computer? 
Show, National Exhibition 
Centre, Birmingham, Eng¬ 
land* Information about this 
show can be obtained from 
Clapp & Poliak Inc, 245 Park 
Ave, New York NY 10167, 
(800) 223-1956; in New York, 


(212) 661-8410. 


January 20-22 

Texas Computer Show, Dal¬ 
las Convention Center, Dal¬ 
las TX* Conferences, panel 
discussions, and seminars 
will be featured at this show* 
The exhibition will include 
word- and data-processing 
equipment plus peripherals* 
For details, contact the Texas 
Computer Show, POB 
214035, Dallas TX 75221, 
(214) 761-9108; in Georgia, 
(404) 452-0114; and in 
Canada, (416) 252-7791. 



The perfect marriage of Superbrain'* and Winchester . 


5 Megabytes 
hard disk storage 


700 ft or 350 ft 


floppy storage 


■■■ :> . " .:> ■* 

' , - * 


S'. . , • 


Finally, a price-performance 
breakthrough for mass storage 
In a one-piece, handsomely 
styled desk-top computer. 


■ 514 * Micro-Winchester™ 5 Mbyte (formatted) hard disk. 

* 7 OOft or 350ft floppy disk bacfc up. 

* Dual Z-60 processors with 64ft RAM. 

* Dual RS232 ports, 

* Complete and ready to run with CF/M™ 2.2. 


DEALER & OEM 
inQUlRIES iriVITED 

TELEPHONE (206) 453-9777 
TOLL FREE 1-800-426-2963 



• Largest Jntertec distributor in the United States. 

* Distributor for C Ho ft , MFt f Epson. 

* Seagate, Tanden drives. 

* Corvus hard disks, multiplexers . 

* 5wper5ra/n 5-/00 bus, graphics, and parallel port. 

* Software : MicroPro , Accounffntj Plus, Peachtree, 
Condor, Benchmark. 


SuperFive also distributed by 

Compu Data 

I Bala Cynwyd Plaza 

Bala Cynwyd, Pennsylvania 19004 

Telephone [215) 667 6843 


Diversified Data 

8043 W. 82 nd 

Indianapolis, Indiana 46278 
Telephone (3171 299 01 13 


CMC International 

A Division of Computer Marketing Corporation 

I 1036 Main Suite I 25 . Bellevue WA 98004 
( 206 ) 4539777 
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Program to Recover 

-Crashed” Discettes AUTOMATICALLY! 

Maybe it was a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a 
discette “crashes" and valuable data or programs are 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five "wards", each capable of 
performing a specific discette recovery operation, 

* Ward A: Verifies discettes and locks out bad sectors without touching the 

good files that remain. 

* Ward B: Copies whatever can be read from a "crashed" file and places it 

into a good file under user control. 

* Ward C: Copies discettes without stopping for bad sectors. Bad sectors are 

replaced by spaces. 

* Ward D: "Un-erases' T files. That is, Ward D wilt recover accidentally erased 

disk files. 

* Ward E: Displays directory of recoverable erased files, 

DISK DOCTOR wifi pay for itself the first time it is used. 

Best of all, DISK DOCTOR operates almost complete automatically. The 
small amount of user interaction is explained in the manual as weft as 
prompted by DISK DOCTOR, 

Requires: 48K CR/M, two drives 
needed for complete operation, 

DISK DOCTOR: $100,00 

Manual Alone: $ 10 00 

CPfM Formats: 6 tT soft sectored, 5" 

Northstar, 5" MtcropoUs Mod ll t 
Vector M2 t Superbrain DD/OD, Apple II + 

SuperSoft 

First in Software Technology 


'flimsier ctaige 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN. IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is 
available) 


CPi'M REGISTERED TRADEMARK tRGTAL RESEARCH 


January 21-22 

Local Network Equipment 
Seminar, Phoenix AZ. This 
seminar will emphasize local- 
network equipment rather 
than the theory of local net¬ 
works. General principles of 
local networks and future de¬ 
velopments will be covered. 
These sessions will look at the 
Ungermann-Bass Net/One, 
the Network Systems Cor¬ 
poration Hyperchannel and 
Hyperbus, the Apollo Do- 
main System, Sytek Local- 
net, Amdax Cablenet, Nestar 
Ouster 1, and other systems. 
The cost of this two-day 
seminar is $550, which in¬ 
cludes lecture notes, text¬ 
book, and refreshments. For 
details, contact Local Net¬ 
work Equipment Seminar, 
Architecture Technology 
Corporation, POB 24344, 
Minneapolis MN 55424, (612) 
925-2930. 

January 28-30 

Conference on Modeling and 
Simulation on Microcomput¬ 
ers, Bahia Hotel, San Diego 
CA. The Society for Com¬ 
puter Simulation (SCS) is 
presenting this conference, 
which features papers, panel 
discussions, and tutorials on 
discrete and continuous simu¬ 
lation on microcomputers. 
Contact SCS, POB 2228, La 
Jolla CA 92030, (714) 

459-3888, 


February 1982 


February 22-24 

The Eighth Annual Federal 
DP Expo, Sheraton Washing¬ 
ton Hotel, Washington DC. 
More than 150 computer in¬ 
dustry companies will display 
and demonstrate hardware, 
software, systems, and ser¬ 
vices. Approximately 120 
speakers will speak on a wide 
variety of topics during the 
conference portion of the 
program. Contact The Inter¬ 
face Group, 160 Speen St, 
Framingham MA 01701, 
(800) 225-4620; in Massachu¬ 
setts, (617) 879-4502. ■ 


















Books Received 


Analog I/O Design , 
Patrick H Garrett, Reston 
VA; Reston Publishing, 1981; 

15.5 by 23,5 cm, 264 pages, 
hardcover, ISBN 0-8359- 
0208-0, $21,95. 

Apple Pascal , Arthur 
Luehrmann and Herbert 
Peckham* New York: Mc¬ 
Graw-Hill, 1981; 16 by 23,5 
cm, 428 pages, softcover, 
ISBN 0-07-049171-2, $14,95, 

The Atari Assembler „ Don 
Inman and Kurt Inman. 
Reston VA: Reston Publish¬ 
ing, 1981; 15,5 by 23*5 cm, 
270 pages, hardcover, ISBN 
0-8359-0237-4, $14,95; soft- 
cover, ISBN 0-8359-0236-6, 
$9.95. 

The Community Comput- 
erists Directory, no. 3, Jeff 
Love and Stephen Pizzo* 
Guerneville CA: Alternet 
Inc, 1981; 21 by 27.5 cm, 72 
pages, softcover, ISBN none, 
$3,50, 

Computer/Law Journal , 
vol. II, no. 3 {Summer 1980), 
"Computer Crime, Part II," 
Jay Becker, ed, Los Angeles 
CA: Center for Computer/ 
Law, 1981; 17 by 2 5.5 cm, 
332 pages, softcover, ISSN 
0164-8756, $16, 

Data Base Architecture , 
Ivan Flores, New York; Van 
Nostrand Reinhold, 1981; 

15.5 by 23*5 cm. 408 pages, 
hardcover, ISBN 0-442- 
22729-9, $26.50* 

Data Book 1981, Intersil 
Inc, Cupertino CA: Intersil 
Inc (10710 N Tantau Ave), 
1981; 18 by 23 cm, 1228 
pages, softcover, ISBN none, 
$5. 

Digital Technology with 
Microprocessors , Frank E 
Cave and David L Terrell. 
Reston VA: Reston Publish¬ 
ing, 1981; 18 by 24 cm, 372 
pages, hardcover, ISBN 


0-8359-1326-0, $21.95. 

Evaluating Data Base 
Management Systems , Judy 
M King, New York: Van 
Nostrand Reinhold, 1981; 16 
by 23.5 cm, 296 pages, hard¬ 
cover, ISBN 0-442-23994-7, 
$21.95* 

Feedback and Control Sys¬ 
tems, A C McDonald and H 
Lowe* Reston VA: Reston 
Publishing, 1981; 15.5 by 

23,5 cm, 532 pages, hard¬ 
cover, ISBN 0-8359-1898- 
X, $22.95* 

Fundamentals of Electronic 
Circuits , David A Bell. 
Reston VA: Reston Publish¬ 
ing, 1981; 18,5 by 24 cm, 720 
pages, hardcover, ISBN 
0-8359-2128-X, $21.95* 

Graphic Software for 
Microcomputers , B J Korites. 
Duxbury MA: Kern Publica¬ 
tions, 1981; 28 by 21*5 cm, 
184 pages, softcover, ISBN 
0-940254-01-8, $19.95. 

Microprocessor Software; 
Programming Concepts and 
Techniques , G A Streitmatter. 
Reston VA: Reston Publish¬ 
ing, 1981; 18 by 24 cm, 357 
pages, hardcover, ISBN 
0-8359-4375-5, $18.95. 

Natural Language Process¬ 
ing , Harry Tennant. Prince¬ 
ton NJ: Petrocelli Books, 
1981; 14 by 21 cm, 276 pages, 
softcover, ISBN 089433- 
100-0, $17.50, 

Optoelectronics , Robert G 
Seippel. Reston VA: Reston 
Publishing, 1981; 18 by 24 
cm, 254 pages, hardcover, 
ISBN 0-8359-5255-X, $21.95. 

Raster Graphics Hand¬ 
book, Conrac Division, Con- 
rac Corporation. Covina CA: 
Conrac Corporation (600 N 
Rimsdale Ave), 1981; 13.5 by 
21 cm, 246 pages, softcover, 
ISBN 0-9604972-0-X, $20. ■ 


This is a list of books received at BYTE Publications during this 
past month. Although the fist is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on a FI the books we receive^ instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 



The COMPUTER FACTORY. 


Manhattan garden city forest hills yonkers 

■485 Lexington Ave 1301 Franklin Ave 1 00- 1 7 Queens 81 vd 2361 Centra! Ave| 
1 4 6th St, Lobby 0pp. Saks At 67th Ave. Opposite Caldcrs 

1(212) 687 5000 (516) 248-6700 (212) 896-0700 (914) 793 1300 

I Mon—Sat Mon.—Sat, Tues—Sat. Tues—Sat. 

Telex 640055 
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Clubs and Newsletters 


Used 

Computer Exchange 

The UCE (Used Computer 
Exchange) matches buyers 
and sellers of used microcom¬ 
puter equipment. A listing of 
equipment with commission 
rates dependent on conclu¬ 
sion of a sale is available. 
Buyers must register with the 
UCE to use its services. 

UCE also has consulting 
and referral services for those 
seeking the lowest prices on 
new computers or guidance 
on small-business systems 
hardware and software 
matches. For more informa¬ 
tion, contact the Used Com¬ 
puter Exchange, 2329 
Hunters Woods Plaza, 
Reston VA 22091. 


Purser Pursues 
the Atari 

Pursers Atari Magazine is 
a special edition of Pursers 
Magazine that contains ar¬ 
ticles and reviews on almost 
every piece of software avail¬ 
able for Atari computers. It's 
available for $1. Write to 
Pursers Magazine , POB 466, 
El Dorado CA 95623. 


Keep Up 

with the Networks 

The Localnetter covers ma¬ 
jor developments in local 
computer networks. Ethernet 
standards, products, and 
people in the news are some 
of the topics covered in this 
monthly newsletter. All 
makes and kinds of networks 
are investigated by the 
publication. Localnetter costs 
$250 per year in the United 
States and $300 elsewhere. 
Back issues are available. 
Localnetter is published by 
Architecture Technology 
Corporation, POB 24344, 
Minneapolis MN 55424. 


Micro Cornucopia 

Micro Cornucopia is de¬ 
voted to the Big Board single¬ 
board computer made by 
Digital Research Computers 
of Garland, Texas. Articles 
on power supplies, memory 
protection, the monitor pro¬ 
gram, and more are included, 
A yearly (six-issue) sub¬ 
scription is $12 in the United 
States, $15 in Canada, and 
$20 elsewhere. Contact Micro 
Cornucopia , 11740 NW West 
Rd, Portland OR 97229. 


Atari Group 
In the North 

TAIG (Twin-City Atari In¬ 
terest Group) meets on the 
last Sunday of each month. 
An interest in Atari com¬ 
puters and $10 annual dues 
are the membership require¬ 
ments. A monthly newslet¬ 
ter, a group library of pro¬ 
grams, and a discount at cer¬ 
tain computer stores are all 
part of the membership. 
Write to A Middleton, 1794 
James Ave, St Paul MN 
55105, or call Steve Crowley 
at (612) 937-1001. 


TRS-80 Users 
In New Jersey 

The TRS-80 Users Group 
of Cherry Hill meets the 
fourth Monday of the month 
at the Cherry Hill library at 
7:30 PM. The dub publishes 
a newsletter and is interested 
in exchanges. Contact Bryan 
McPhee, 418 Virginia Dr, 
Browns Mills NJ 08015. 


Connecticut 
CP/M Users Group 

For more information on 
the Connecticut CP/M users 


group, contact The Word- 
smith Network, 110 Day Hill 
Rd, Windsor CT 06095, (203) 
683-2427. 


Bulletin 

Board In Operation 

SEB Computer has started 
a free computer bulletin 
board in Jacksonville, Flori¬ 
da. The system is up each day 
from 6 PM to 8 AM. The ac¬ 
cess number is (904) 743-7050, 


About 

Telecommunications 

The Viewdata/ Videotex 
Report is a monthy publica¬ 
tion that is concerned with 
viewdata/videotex, teletext, 
and other systems of infor¬ 
mation distribution. Articles 
on Prestel, Telidon, video 
terminals, CompuServe, and 
other related subjects are 
featured. The Report is avail¬ 
able for $295 per year by Link 
Resources Corporation, 215 
Park Ave South, New York 
NY 10003, (212 ) 473-5600. 


Color Computer News 

Color Computer News has 
information on hardware, 
software, and products for 
the TRS-80 Color Computer. 
Color Computer News is 
available for $9 per year (six 
issues) from Remarkable 
Software, POB 1192, Muske¬ 
gon MJ 49443. 


Hackers from the 
University of Dayton 

The University of Dayton 
Microprocessor Systems De¬ 
velopment Group is a nuts- 
and-bolts group. Most of its 
members have built the Ex- 
plorer-85 microcomputer by 


Netronics. The group is look¬ 
ing for interested hackers to 
join in its pursuits, which are 
mostly concerned with 8085/ 
8086 applications. We also 
publish a newletter called The 
Stack . Contact the 
Microprocessor Systems 
Development Group, Rm 
KL-341, Kettering Labs, 
University of Dayton, 
Dayton OH 45469, or contact 
the club president. Bill 
Salyuo, POB 11, Dayton OH 
45409, (513) 229-3614. 


Home Computer 
Newsletter 

Home Computer Newslet¬ 
ter is for anyone who has 
purchased a computer or 
plans to do so soon. It in¬ 
cludes programming help, 
hardware and software re¬ 
views, product sources, and 
reader-contributed programs. 
The subscription rate is $20 a 
year. Contact Home Com¬ 
puter Newsletter, POB 616, 
Silver ton OR 97381, (503) 
873-5012. 


Computer 
Science Group 

The NECSL (New England 
Computer Science League) 
administers monthly comput- 
er-science contests for high 
school students throughout 
the country. Contests are 
held at each school, and an 
unlimited number of students 
from all grade levels can com¬ 
pete. Students are given short 
theoretical and applied ques¬ 
tions and a practical problem 
to solve using their schools' 
computer facilities. The 
NECSL tabulates the results 
and announces winners and 
prizes. If your school would 
like to learn more about 
NECSL, contact the League 
at POB 2417A, Providence RI 
02906, (401) 863-3300, ■ 
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Software Received 


Apple 11 

Alkalabeth-World of 
Doom, a fantasy role-playing 
game for the Apple IL Floppy 
disk, $34*95. California Pa¬ 
cific Computer Company, 
Suite B, 1623 Fifth St, Davis 
CA 95616. 

Apple-Oids, a graphics ar¬ 
cade game for the Apple IL 
Floppy disk, $29*95. Califor¬ 
nia Pacific Computer Com¬ 
pany (see address above), 

Apple Panic, a graphics ar¬ 
cade game for the Apple II. 
Floppy disk, $29.95. Broder- 
bund Software, POB 3266, 
Eugene OR 97403. 

Autobahn, a racing simula¬ 
tion for the Apple IL Floppy 
disk, $29.95, Sirius Software, 
2011 Arden Way #225A, 
Sacramento CA 95825. 

Bill Budge's Space Album, 
arcade games for the Apple 
II. Floppy disk, $39.95. Cali¬ 
fornia Pacific Computer 
Company (see address 
above). 

Bill Budge's Trilogy of 
Games, arcade games for the 
Apple II. Floppy disk, 
$29,95. California Pacific 
Computer Company (see ad¬ 
dress above). 

Both Barrels, an arcade 
game for the Apple IL Floppy 
disk, $24.95, Sirius Software 
(see address above), 

Castle WoJfenstein, a 
graphics adventure for the 
Apple II* Floppy disk, 
$29.95* Muse Software, 330 


N Charles St, Baltimore MD 

21201. 

Cranston Manor, a graph¬ 
ics adventure for the Apple 
II. Floppy disk, $34,95. On- 
Line Systems, 36575 Mudge 
Ranch Road, Coarsegold CA 
93614. 

Cross Clues, a word game 
for the Apple II, Floppy disk, 
$29.95. Science Research 
Associates, 155 N Wacker 
Dr, Chicago IL 60606. 

Cyber Strike, a strategy 
game for the Apple II. Floppy 
disk, $39,95. Sirius Software 
(see address above). 

Galactic Saga IV-TawaJa's 
Last Redoubt, a strategy 
game for the Apple II. Floppy 
disk, $29.95. Broderbund 
Software (see address above)* 

Gamma Goblins, a 
graphics adventure for the 
Apple II* Floppy disk, 
$29*95. Sirius Software (see 
address above). 

Gobbler, an arcade game 
for the Apple IL Floppy disk, 
$24.95. On-Line Systems (see 
address above). 

Gorgon, an arcade game 
for the Apple IL Floppy disk, 
$39.95. Sirius Software (see 
address above). 

Hi-Res Football, sports 
simulation for the Apple II. 
Floppy disk, $39*95* On-Line 
Systems (see address above). 

Hi-Res Soccer, sports 
simulation for the Apple II. 
Floppy disk, $29*95* On-Line 
Systems (see address above). 


International Gran Prix, a 
racing simulation for the Ap¬ 
ple IL Floppy disk, $30* 
Riverbank Software, POB 
128, Smith's Landing Rd, 
Denton MD 21629. 

Missile Defense, an arcade 
game for the Apple IL Floppy 
disk, $29.95, On-Line Sys¬ 
tems (see address above)* 
Mission: Asteroid, a 
graphics adventure for the 
Apple II. Floppy disk, 
$19.95, On-Line Systems (see 
address above), 

NORAD, an arcade game 
for the Apple II. Floppy disk, 
$29*95* Western MicroData 
Enterprises Ltd, POB G 33, 
Postal Station G, Calgary, 
Alberta, T3A 2Gl, Canada, 
Phantoms Five, an arcade 
game for the Apple II* Floppy 
disk, $29.95* Sirius Software 
(see address above). 

Pulsar 0, an arcade game 
for the Apple IL Floppy disk, 
$29.95. Sirius Software (see 
address above). 

Sabotage, an arcade game 
for the Apple IL Floppy disk, 
$24.95. On-Line Systems (see 
address above)* 

Snoggle, an arcade game 
for the Apple 11. Floppy disk, 
$32.95. Broderbund Software 
(see address above). 

Space Eggs, an arcade 
game for the Apple II* Floppy 
disk, $29.95* Sirius Software 
(see address above)* 

Space Warrior, an arcade 
game for the Apple IL Floppy 
disk, $24.95. Broderbund 
Software (see address above). 

Star Cruiser, an arcade 
game for the Apple IL Floppy 
disk, $24.95. Sirius Software 
(see address above). 

Ultima, a fantasy role- 
playing game for the Apple 
II. Floppy disk, $39*95* Cali¬ 
fornia Pacific Computer 
Company (see address 
above)* 

Wizard and the Princess, a 
graphics adventure for the 
Apple II* Floppy disk, 
$32.95. On-Line Systems (see 
address above)* 


Atari 

Alpha Fighter, arcade 
games for the Atari 800. Flop¬ 
py disk, $18.95. Dynacomp 
Inc, 1427 Monroe Ave, Roch¬ 
ester NY 14618. 

Chomp-Othello, strategy 
board games for the Atari 
800. Floppy disk, $15.95* 
Dynacomp Inc (see address 
above). 

Eastern Front (1941), a 
graphics war game for the 
Atari 800, Floppy disk, 
$29.95. Atari Program Ex¬ 
change, FOB 427, 155 Moffet 
Park Dr, Sunnyvale CA 
94086. 

Fantasy land 2041 AD, a 

multipart, fantasy roie- 
playing game for the Atari 
800. Floppy disks, $59.95. 
Crystalware, 12215 Murphy 
Ave, San Martin CA 95046. 

Galactic Empire, a strategy 
game for the Atari 400/800* 
Cassette, $19.95, Adventure 
International, POB 3435, 
Longwood FL 327S0. 

Giant Slalom, an arcade 
game for the Atari 800* Flop¬ 
py disk, $18.95* Dynacomp 
Inc (see address above)* 

Intruder Alert, a graphics 
arcade game for the Atari 
800, FI oppy d isk, $20*95. 
Dynacomp Inc (see address 
above)* 

Kayos, an arcade game for 
the Atari 800. Floppy disk, 
$34.95. Computer Magic Ltd, 
176 Main St, Port Washing¬ 
ton NY 11050. 

Star Trek 3*5, a strategy 
game for the Atari 800. Cas¬ 
sette, $19.95* Adventure In¬ 
ternational (see address 
above). 

Triple Blockade, an arcade 
game for the Atari 800. Flop¬ 
py disk, $18.95. Dynacomp 
Inc (see address above). 

World War III, a war game 
for the Atari 800* Floppy 
disk, $29.95* Crystalware 
(see address above). 

Commodore PET 

Adventure at Pearl Har¬ 
bor, a war game for 16 K- or 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro¬ 
priate) the alternate forms in which they are available. 
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will moot hi ij wui 

Any Advertised Price! 


HORIZON II 
32k Double Donut; 

£* *2695 


HORIZON II 
64k Quod Density 

•2 5/8" Obi Sldo 
Dbl. Density Drives 
•Full Factory Warranty 
•list $4495 


HORIZON II 
64k Double Donut? 

Si* *3050 


PCB PRICE 
ONLY 


*3275 


HORIZON II 
32k Quad Donut; 

3, <2186 



TOSHIBA 

54k Quad density 5V*' drives. G4k CM. 8 drives, 

CP/M MSo&icBQ and C Basse II CP/M, MBasicBD £ 

*3495 *4495 


B4kQ0.8 drives. ?mb storage 
CP/M MBa&icAO anti CBasic II 


TOSHIBA 

WORD PROCESSING 

64 k Mam Memory 2-5 V* floppy drives 
45 ops daisy wheel prmler LIST 7995 


‘6695 


PRINTERS 


COMET 8300 c.iloh 

*460 

COMET II C.IlQh parallel 

x m 

EPSON MX8Q parallel 

'470 

EPSON MXBD RS23Z 

■549 

EPSON GRAFTRAX UPGRADE 

*90 1 

STARWRITER 25cps parallel 

*1495 , 

STARWRITER ZScps HS232 

* 1650 

STARWRITER II QScps parallel 

‘1705 

STARWRITER III nsz3? 

*1760 

NEC 7710 BSZ3? 

'2395 

NEC 3510 RS232 

M8B5 

MPI BBC List 1749 

*550 

5 1 /*” DISK DRIVES 

TandonCDC ZSXL, 

*225 

TandonCDC™!, 

*350 

Tandon 100-4 mmc* . 

*600 

Seagate 5mb Hard Disc 

ST-506. 

*1350 


DISKETTES 

Verbatim 525-01 
Dysan sv.. ss. do Soft «•«»> 10 


S 01 gl 10 '2D 

*34” 


SUPE2BRAIN' 

64k density 

*2950 

64k Double Density 

* *2650 

HARD DISKS 

CMC 5mb (or C0RVUS 

TRS-80. Superbrain 10mb list S5350 *4295 

Heath K-89. S-100 20mt> list S6450 '5300 

»» *2795 

Multiplex Or MO 

TELEVIDEO 

910C *595 

912C.*665 

920C *720 

950 *950 

LANGUAGES 

C Basic II.*90 

M Basic 80 *276 

MT Pascal *430 

Fortran 80 *460 

Cobol 80 *660 

M Basic Compiler *329 

SUPER BRAIN 

S-100 Bus Adaptor 

LIST $595 *475 

LIST $90 

SUPERBRAIN ... 
Parallel Part 13 

LIST S205 

SBE Prom $ 155 

GRAPHICS 

Graphics board '830 

Symbol Generator. *200 

Graphics Plotter *200 

3-D Graphics '400 

Surface Rotter '460 

Graphics Terminal 

Emulator. . ‘460 


To Order Call (206) 453-8159 

Mail and telephone orders only, Masterctoarge, VISA add 3 %. No CDD All prices 
FOB origin Send lor catalog. Mail all correspondence to P.D Box 3952. Bellevue, Wa 98009 

PACIFIC COMPUTER BROKERS 

11056 Palatine North, Seattle, WA 98133 


32 K-byte PETs, Cassette, 
$19*95, United Software of 
America, 750 3rd Ave, New 
York NY 10017. 

Space Intruders, an arcade 
game for 8 K- to 32 K-byte 
PETs, Cassette, $19.95. 
United Software of America 
(see address above). 

Super Gomoku, a board 
game for 8 K- to 32 K-byte 
PETs. Cassette, $9*95. United 
Software of America (see ad¬ 
dress above). 

TRS-80 

Bridge 2*0, card game pro¬ 
gram for the TRS-80 Model L 
Floppy disk, $21.95* Dyna- 
comp Inc, 1427 Monroe Ave, 
Rochester NY 14618. 

Cribbage 2*0, board game 
program for the TRS-80 
Model I, Floppy disk, $18,95. 
Dynacomp Inc (see address 
above). 

Hearts 1*5, card game pro¬ 
gram for the TRS-80 Model I, 
Floppy disk, $19.95. Dyna¬ 
comp Inc (see address 
above). 

Nominoes Jigsaw Puzzle, a 

graphics puzzle for the 
TRS-80 Model L Floppy disk, 
$20.95, Dynacomp Inc (see 
address above). 

Voyage of the Valkyrie, a 
graphics war game for the 
TRS-80 Models I or III. Flop¬ 
py disk, $39,95, Advanced 
Operating Systems, Suite 
792, 450 St John Rd, Michi¬ 
gan City IN 46360. 

Other Computers 

Backgammon 2*0, a board 
game program for CP/M. 
8-inch floppy disk, $21.45* 
Dynacomp Inc, 1427 Monroe 
Ave, Rochester NY 14618. 

Flight Simulator, a flight- 
simulation program for 
CP/M. 8-inch floppy disk, 
$24.45. Dynacomp Inc (see 
address above)* 

Poker Party, a game simu¬ 
lation for CP/M. 8-inch flop¬ 
py disk, $24.45* Dynacomp 
Inc (see address above). 

Star Trek 3*2, a strategy 
game for CP/M. 8-inch flop¬ 
py disk, $18.45. Dynacomp 
Inc (see address above). ■ 
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Technical Forum 


Apple X10 Control 


Wayne Arczynski 
c/o BYTE Publications 
POB 372 

Hancock NH 03449 


I compliment Steve Ciarcia on his fine article describ¬ 
ing the BSR X-10 Home Control Unit. Using the informa¬ 
tion outlined in his article "Computerize a Home" (see the 
January 1980 BYTE, page 28), and after reading Alan 
Trimbles article, "A $5.25 Interface to the BSR X-10 
Home Control System," (in the September 1980 issue of 
BYTE, page 314), I created the program in listing 1. This 
program uses an Apple II computer (or other 6502-based 
computer with a 1 MHz clock). To control the BSR X-10 
command module, you need only a 40 kHz transducer 
(available from The Micro Mint of Woodmere, New 
York for $6), 

Implementing home control using an Apple II is sim¬ 
ple. First enter the machine-language program into page 
three of memory, then hook up the transducer to annun¬ 
ciator zero (pin 15) and ground (pin 8) of the game- 
paddle connector. You are now ready to control lights 
and appliances with your Apple. 

Like Trimble's program, mine has two subroutines that 
handle critical timing. The first is FRTY, which generates 
a 40 kHz signal to annunciator zero. The second is DLY, 
which generates the delay necessary between the 40 kHz 
transmit bursts* Subroutines SND0 and SND1 transmit 
the pulse train necessary for 0 and 1, while TERM gener¬ 
ates the required termination sequence. The MAIN ROU¬ 
TINE loads the accumulator with the command byte 
(from location FF hexadecimal, 255 decimal), saves the 
complement, and serially transmits the command. The 


complement is then loaded into the accumulator and 
transmitted serially* Finally, the termination sequence is 
transmitted* 

In my program, the command byte is stored at location 
255 decimal, and a CALL 768 is executed (in machine lan¬ 
guage; jSR $300)* All registers are saved and restored by 
the program; therefore, only location 255 decimal must 
be reserved for the program. The program may be relo¬ 
cated to a different location in memory, although care 
must be taken to verify that no timing loops cross page 
boundaries. This is not a severe limitation since the pro¬ 
gram fits into a single page of memory. 

To use my program with Steve s BASIC program in the 
January 1980 BYTE, make the following changes to his 
program: 

• change: OUT 9, C(X) 

to: POKE 255, C(X) : CALL 768 

• change: OUT 9, F 

to; POKE 255, F : CALL 768 

• remove:OUT 9, 128 

• remove:GOSUB XXXX :REM DELAY TIMER 

You don't have to turn off the timer or wait for the 
byte to be transmitted in the last two items because the 
assembler program only transmits one command per call 
and returns to the calling program only after transmis¬ 
sion is complete** 


Listing 1: 6502 assembly-language program to run the BSR X-10 system from one bit of an Apple U parallel-output port. 

: ASM 


0900 * 
C910 * 
0920 * 
0930 * 
0940 * 
0950 * 
0960 * 
0970 * 
0980 * 


******************* * * * * * 


* 



* 

* 

APPLE 

X-10 CONTROL 

* 

* 


BY 

* 

* 

WAYNE 

S. ARCZYNSKI 

* 

* 

NOVEMBER 5, 1980 

* 

* 



* 


************************ 


Listing 1 continued on page 470 
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0990 

1000 

1010 

1020 

1030 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1130 

1140 

1150 


BSR X-10 CONTROLLER 

GENERATE THE SIGNAL REQUIRED 

TO DRIVE A 40KHZ TRANSDUCER 
TO TRANSMIT COMMANDS TO THE 
BSR X-10 COMMAND CONSOLE 


COMMAND 
ALL OFF = 
LIGHTS ON = 
ON 

OFF = 

DIM - 

BRIGHT 


BYTE (DECIMAL) 
= 1 
3 
5 
7 
9 

11 


1160 

* 

CHI 

- 

12 

CH9 

= 

14 

1170 

it 

CH2 

- 

28 

CHID 


30 

1180 

it 

CH3 

— 

4 

CHU 


6 

1190 

it 

CH4 

~ 

20 

CHI 2 


22 

1200 

* 

CHS 

- 

2 

CHI 3 


0 

1210 

* 

CH6 

— 

18 

CHI 4 

“ 

16 

1220 

* 

CH7 

* 

10 

CHI 5 

= 

8 

1230 

it 

CHS 

- 

26 

CHI 6 


24 


12 40 
1242 
1244 
1246 
1248 
1250 
1260 
1265 
1270 
1275 
1 260 
1285 
1290 
1295 
1300 


COMMAND BYTE IS LOCATION $FF 
BASIC: POKE 255, CMND 

M/L: LDA CMND 

STA $FF 


* 

* 

ANON 

ANOF 

CTRI 

COMP 

CMND 

* 

* 


VARIABLES 

-EQ $C059 
-EQ SC058 
.EQ SFD 
.EQ $F£ 

-EQ $FF 

MAIN ROUTINE 





1305 

.OR 

$300 

0300- 

08 


1310 

STRT PHP 


0301- 

48 


1320 

PHA 


0302- 

bA 


1330 

TXA 


0303- 

48 


1340 

PHA 


0304- 

98 


1350 

TYA 


0305- 

48 


13b 0 

PHA 


0306- 

A5 

FD 

1362 

LDA 

CTRI 

0308- 

48 


1364 

PHA 


0309- 

AS 

FE 

1366 

LDA 

COMP 

030 B- 

48 


1368 

PHA 





1369 

* 


03QC- 

A5 

FF 

1373 

LDA 

CMND 

030E- 

2A 


137 2 

ROL 


030F- 

2A 


1374 

ROL 


0310- 

2 A 


1376 

ROL 


0311- 

49 

FF 

1380 

EOR 

#SFF 
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SET ANNUNCIATOR ZERO ( ANO ) 
CLEAR ANO 
XMIT BIT COUNTER 
COMPLEMENT OF COMMAND BYTE 
COMMAND BYTE 


SAYS REGISTERS 


GET COMMAND BYTE 
POSITION COMMAND 


COMPLEMENT CMND 







0313- 35 

Ft 


1390 


STA 

COMP 

SAVE COMPLEMENT 

0315- 49 

FF 


1400 


EOR 

#$FF 

UNCOMPLEMENT COMMAND BYTE 




1410 

* 




0317- A2 

05 


1414 


LDX 

#5 

SETUP TO TRANS 

0319- 86 

FD 


1416 


STX 

CTR1 

5 BITS 

031B- 20 

52 

03 

1420 


JSR 

SND1 

TRANSMIT SI ART BIT 




1421 

* 







1422 

ft 

NOT' 

:: TRANSMITTING A BURST 




1423 

* 


( ZERO 

OR ONE ) TAKES 




142 4 

ft 


48 US IN 

ASSEMBLER 




1425 

ft 


INSTRUC 

TIONS 




1426 

ft 




031F- 2J 



1430 

XLP1 

ROL 



031F- 90 

03 


1440 


3CC 

SKP1 


0321- 20 

52 

03 

1450 


JSR 

SND1 

XMIT 1 IF CARRY IS SET 

0324- 80 

03 


1460 

SKP1 

BCS 

SKP2 


0326- 20 

50 

03 

1470 


JSR 

SNDO 

XMIT 0 IF CARRY IS CLEAR 

0329- C6 

FD 


1480 

SKP2 

DEC 

CTR1 


032B- 00 

FI 


1490 


BNE 

XLP1 

LOOP UNTIL 5 BITS HAVE 3ESN 

032D- A2 

05 


1500 


LDX 

#5 

SETUP TO XMIT 

032F- 06 

FD 


1510 


STX 

CTR1 

5 BITS 

0331- A5 

FF 


1520 


LDA 

COMP 

SETUP FOR COMP 

0333- 2A 



1530 

XLP2 

ROL 



0334- 90 

03 


1540 


3CC 

SKP3 


0336- 20 

52 

03 

1550 


JSR 

SND1 

XMIT 1 IF CARRY IS SET 

0339- £0 

03 


1560 

SKP3 

BCS 

SKP4 


033B- 20 

5D 

03 

1570 


JSR 

SNDO 

XMIT 0 IF CARRY IS CLEAR 

033E- C5 

FD 


1580 

SKP4 

DEC 

CTS1 


0340- 00 

Fi 


1590 


BNE 

XLP2 

LOOP UNTIL 5 BITS HAVE BEEN 




1600 

* 




0342- 20 

6b 

03 

1610 


JSR 

TERM 

X«IT TERMINATION SSOUENCE 

0345- 68 



1620 


PLA 


RESTORE REGISTERS 

0346- bb 

FE 


1622 


STA 

COMP 


0348- 68 



1624 


PLA 



0349- 85 

FD 


1626 


STA 

CTR1 


034B- 68 



1628 


PLA 



034C- A8 



1630 


TAY 



0340- 68 



1640 


PLA 



034F- AA 



1650 


TAX 



Q34F- 63 



1660 


PLA 



0350- 2b 



1670 


PLP 



0351- 60 



1680 


RTS 


END OF MAIN 




1690 

ft 







1700 

ft 







2000 

« 

SN01 

XMIT A ONE 

0352- AO 

AO 


2010 

SMD1 

LDY 

#160 

4MS OF 40KHZ 

0354- 20 

8F 

03 

2020 


JSR 

FRTY 

XMIT 40KHZ BURST 

0357- A2 

4F 


2030 


LDX 

#79 

DELAY 4MS 

0359- 20 

9F 

03 

2040 


JSR 

DLY 

DELAY REMAINING TIME 

035C- 60 



2050 


RTS 






2100 

★ 







2110 

ft 

SNDO 

XMIT A ZERO 

035D- AO 

30 


2120 

SNDO 

LDY 

#48 

1.2MS OF 40KBZ 

035F- 20 

8F 

03 

2130 


JSR 

FRTY 

XMIT 40KHZ BURST 

036 2- A2 

87 


2140 


LDX 

#135 

DELAY 6.8Mb 

0364- z0 

9F 

03 

2150 


JSR 

DLY 

DELAY REMAINING TIME 

0367- 60 



2160 


RTS 






2170 

ft 



Listing 1 continued 
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2200 

* 

TERM 

TERMINATION SEQUENCE OF 15 

0368- C6 

FD 


2210 


DEC 

CTR1 

DELAY 20US 

036A- Cb 

FD 


2212 


DEC 

CTR1 


036C- C6 

F 0 


2214 


DSC 

CTR1 


0365- Zb 

FD 


2216 


DEC 

CTR1 


0370- AO 

AD 


2218 


LDY 

#160 

4MS OF 40KHZ 

0372- 20 

8F 

03 

2220 


JSR 

FRTY 

XMIT 40KHZ BURST 

0375- AO 

AO 


2230 


LDY 

#160 

REPEAT FOR 

0377- 20 

8F 

03 

2240 


JSR 

FRTY 

ISMS OF 

037A- AO 

AO 


2250 


LDY 

#160 

CONTINUOUS 

037C- 20 

8? 

03 

2260 


JSR 

FRTY 

40KHZ TONE 

037F- AO 

AO 


2270 


LDY 

#160 


0381- 20 

8r 

03 

2280 


JSR 

FRTY 


0384- A2 

FO 


2290 


LDX 

#240 

DELAY OP 12MS 

0386- 20 

9F 

03 

2295 


JSR 

DLY 


0389- A2 

FO 


2300 


LDX 

#240 

DELAY OF 12MS 

038B- 20 

9F 

03 

2305 


JSR 

DLY 

TOTAL 24MS DELAY 

038E- 60 



2310 


RTS 






2320 

★ 







2400 

ft 

FRTY 

GENERATE FORTY KILOHERTZ S 




2410 

* 

REG 

Y = 1 

DURATION 




2420 

* 




038P- 8D 

59 

CO 

2430 

FRTV 

STA 

ANON 

SET ANNUNCIATOR TO A HIGH 

0392- EA 



2440 


NOP 


12US AT HIGH LEVEL 

0393- E« 



2450 


NOP 



0394- E A 



2460 


NOP 



0395- E A 



2 470 


NOP 



0396- 8D 

58 

CO 

2480 


STA 

ANOF 

CLEAR ANNUNCIATOR 

0399- E* 



2490 


NOP 


I3US AT LOW LEVEL 

039A- EA 



2500 


NOP 



039B- 88 



2510 


D5Y 



039C- DO 

FI 


2520 


BNE 

FRTY 

LOOP FOR THE DURATION SET 

039E- 60 



2530 


RTS 






2540 

* 







2550 

* 







2600 

* 

DLY 


DELAY BETWEEN TRANSMIT BUR 




2610 

* 







2620 

ft 

REG 

X = 1 

DURATION 




2630 

* 

DURATION 

= C X * SOUS * 5U5 ) 




2640 

ft 




039F- AO 

Oo 


2650 

DLY 

LDY 

#8 

2US 

03A1- 83 



2660 

0LP1 

DEY 


39US LOOP 

03A2- DO 

FD 


2670 


BNE 

DLP1 

3 US NORM, 2US Y=0 

03A4- EA 



2680 


NOP 


2 US 

03A5- El 



2690 


NOP 


2US 

03A6- CA 



2700 


DSX 


2US 

03A7- DO 

F6 


2710 


BNE 

DLY 

3US NORM, 2US X=0 

03A9- 60 



2720 


RTS 






9999 


.EN 




SYMBOL 

TABLE 


ANON 

CG59 

ANOF 

COMP 

OJFc 

CMND 

XLP1 

0315 

SKP1 

XLP2 

0333 

SKP3 

SND1 

0352 

SNDO 

FRTY 

038F 

DLY 
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C05B 

CTR1 

00 FD 

OOFF 

STRT 

0300 

0324 

SKP2 

0329 

0339 

SKP4 

033E 

035D 

TERM 

0368 

039F 

DLP1 

03A1 







• Apple II plus 48K 
• Apple Disc Orive II 
w/interface OOS 3.3 
• 12" Green high 
resolution monitor 
OKI DATA 80 Gr. print 
• TYMAC cable 
and interlace 
• Apple writer 
L Now Only s 2449 00 


Write a letter and print immediately! 


APPLE II ACCESSORIES 

DC Hayes Micro Model II .*299 

Vide* 80 Column Video Terminal. ’289 

Videx Keyboard Enhancer *109 

SUP*FT Mod. ’27 

Microsoft Z80.*289 

Apple Silent Type Printer. . .*339 

High Speed Serial Interface *158 

Microsoft 16K Ramcard *159 

Language System wf Apple Pascal {contains 
Integer Basic & 16K Expansion Card* *405 

Integer BASIC Firmware Card. *159 

ABT Keypad (Data Entry Pad 

for Apple) *109.95 

CALIFORNIA COMPUTER SYSTEMS 

Programmable Timer.*99.95 

Ana log-to-Dig It a I Converter.*104,95 

.Arithmetic Processor. 309.95 


SOFTWARE 


HOWARD SOFTWARE 

Tax Preparer 80.00 

Peal Estate Analyzer. 129.95 
Creative Financing 130.00 

UK SOFTWARE 

Letter Perfect.129.95 

APPLE tl SOFTWARE 

Dow Jones Portfolio 

Evaluator .47,00 

The Controller 1.1 
(General Bus. Systen>)520,00 
Apple Post 47.00 

Dos Tool kit 67.50 

Dow Jones News and 
Quotes Reporter 85.50 

Apple FORTRAN .175.00 

Apple Plot .64.00 

DENVER SOFTWARE 

Financial Partner 149.95 


SOFTWARE 


ARTSCI 

Magic Window.*85 

Magic Mailer.*80 

BRODEBOND 

Payroll ..*309** 

HAYDEN 

Apple Compiler.*159 

HIGH TECH 

Disc O Check *85 

DB Management.*85 

Client Billing *250 

Info Master (DOS 3.3} . .*130 
MICROSOFT 

Fortran-80.M 54.50 

MICRO PRO 

Word Star 3.0.*269 

Spell Star *200 

Data Star.......*214 

PEACH TREE f/APPLE 
General Ledger *274 
Accounts Payable *274 
Accounts Receivable *274 
Magic Wand *350 

BPI 

General Ledger *315 

Accounts Receivable *3]S 
Inventory Control 315 
The Source 

PERSONAL SOFTWARE 

Visicalc 3.3.*159** 

Visiptot. , *149” 

Visidex.*159*" 

STONEWARE 
DB Master .*1 Bq/ 


BEST SELLERS ON DISK 
Games 


Temple of Apshai 

.37.50 

Rescue at Rigel. 

37.50 

Crush Crumble 


and Chomp , 

28.95 

Cosmo Mission .. 

.23.95 

Major League 


Baseball . 

.29.00 

Apple Panic . 

28.95 

Alien Rain 

23.95 

Rastler Blester 

28.95 

Saragon II 

32.95 

Zork. 

,37.50 

Robot War . 

. 37.50 

Space Eggs ... 

.28.95 

Gorgon .* *, 

37.95 

TG Joystick. 

49.95 

Imountain computerI 

Expansion Chassis. 

a 609‘ s 

CPS Multi Function 

*189“ 

Music System. 

*475™ 

100.000Day Clock.. 

*325™ 

The Clock. 

S 239 B * 

1 A/D + D/AW/OCable*309 fla | 

Stipe rtalker SD200 

*255 M 1 

lnlrol/x-10 Controller 

‘170^1 

Romwrlter. . 

154 S0 i 

5Vi" DISKETTES FOR APPLE 1 

& OTHER MICROS 1 


MEMQREX 8o* of 10 *27 00 

MAXELL Box of 10 $37 00 
BASAF Box Of 10 *35.00 

Call for Diskette Qua at. Pries 


ATARI SOQ with IfiK 



I HEWLETT 
I PACKARD 


ATARI 410 
f PROGRAMMABLE RECORDER 
S 64 95 

Texas Instruments 
r \ r > New! *W4A Compiler 



PRINTERS 



Orrg. 950.00 
Now ^369 95 


Disc Drive Control 
Disc Memory Drive 
Solid State Printer 
RF Modulator 
Tl 59 Program 


224.95 
■ 349.95 

295,00 

39.95 

179.95 


Lees ManuL Rebate -20.00 
YOUR COST 159.95 
Tl 50C Program. . . . . . 99.95 

PC 100C Printer 

lor 50/59 157.50 


The HP 55 is a powerful 
BASIC language computer, 
w/key board, CRT display, 
printer & tape drive, 10K 
RAM, expandable tg 32K 

Rag. 3250.00 Now S 2595 
HP-33 Reg. 2250 750 
UtW 1 - 

HP-125 CPU Terminal 
Call or Write for Low Price 

7225B Graphics Plotter 
OPT, 002 Reg. 2,200 * 1939 

32901M Dual Master 

Rex. Disc Drive 
Reg, 2,500 *1995 

20318 Impact Printer 
OPT. 045 Reg. 3,950 s 3,095 


GUME SPRINT 

545 HO 45 CPS *2500 

5/55 RO *2550 

5/55 KSR *2850 

9/35 RO 35 CPS RS 232 *1.839 

9/35 KSR 35 CPS RS-232 

With Keyboard *1905 

9/45 LTD 45 CPS RS 232 

Limited Front Conirol Parrel *2179 

9/45 FULL 45 CPS RS-232 

Fuff Front Control Panel *2320 

9/55 LTD 55 CPS RS-232 

Limited Front Conirol *2295 

9/55 FULL 55 CPS RS 232 

Full Front Conirol Panel *2440 

N EC S pi n w riter 3500 Se r i es CALL 

Centronics 739. $099 

9500 132 Column, 150 C P S *1349 

9501 Graphrcs Model OP 9500 *1349 

DIABLO 

630 (RS-232) Daisywheel Pmtr *2599 
1650 RO *2999 1640 RO '2579 
1650 KSR *3599 1640 KSR *3550 
PAPER TIGER 

445G Graph *790 44GG Graph *975 
460G Graph *1299 560G Graph *1295 
440 *899 445 *699 460 *1275 


OKIDATA 



MicrOllne-BC >399. 

82 A PRINTER: Graphics, 120 
Bidirectional, Friction and Pin Fee 
id/132 Columns 639, 

Tractor Feed Optional 55. 

034 PRINTER: Graphics, 120 
Bidirectional, fricllon and Tractor, 
Cofu runs, T ak es 15" Paper 815. 

EPSON 

MX-80 Printer 

Cell or write for low price) 

MX-80 FT Printer 

Call or write for low price) 

MX-100FT Printer 

CaH at writ# (or low price! 

Sanyo Monitors 

VM-4509 9" B&W 169.95 

DM-5112CX 12” Green 269.95 
DMC-6013 13" Color 449.95 
Electro Home 9" Green 204.95 




CORPORATE ACCOUNTS WELCOME 


©1W1 


67 West 47th street. New York. N,Y. 10036 
115 West 45th Street, New York. N.Y. 10036' 

MAIL ORDER ADDRESS: 36 E. 19th Si. New York, N.Y. 10003 



( 212 ) 260-4410 

TOLL FREE OUT OF STATE 

800 - 221-7774 

800 - 221-5858 

800 - 223-5661 


Items on sale for limited lime only, god are subject to Hrnifed availability. Noi responsible for typographical errors. This ad supersedes all other ads 
prior to Nov. '01. All orders subject to verillcallon and acceptance. Minimum shipping and handling 14,95, 


Circle 450 on inquiry card. 


























































































Handi-Writer 

A Video Note Pad 
for the Physically Handicapped 


Howard Batie 
12002 Cheviot Drive 
Herndon, VA 22070 


For the first 50 years of her life, 
severe cerebral palsy prevented Lois 
from answering questions that re¬ 
quired more than a simple yes or 
no. But an inexpensive computer 
and special hardware and software 
have now enabled Lois to communi¬ 
cate complex thoughts and ideas. 
Using her new Handi-Writer system, 
Lois has shown herself to be an in¬ 
telligent, alert woman who can in¬ 
teract effectively with those around 
her. 

The usual cause of cerebral palsy is 
damage at birth to the part of the 
brain that controls motor coordina¬ 
tion. Cerebral palsy usually leaves in¬ 
nate intelligence unimpaired. The 
distinction between intelligence and 
knowledge is vital here: simply put, 
intelligence is the ability to learn, and 
knowledge is what has been learned. 
It is difficult to measure either in¬ 
telligence or knowledge in a person 


severely afflicted with cerebral palsy. 
Physical impairments prevent Lois 
and other sufferers from responding 
to questions about complex thoughts 
and abstractions. The mind, however 
bright, is prisoner of the body. 

Requirements for Communication 

The first step in helping Lois to 
communicate was to understand the 
nature of the physical impairments 
that had to be overcome. Lois is 
severely spastic and has very little 
control over the movement of her 
hands and arms. She cannot move 
around on her own. She cannot talk. 
Although she has enough strength in 
her arms to bend a sturdy mechanical 
joystick, she cannot control it well 
enough for use as an input/output 
device. Because of a caring family 
that has spent much time with her, 
she can read. 


A system to help Lois engage in 
two-way communication had to meet 
the following requirements: 

• Most important, the system had to 
be small, portable, reliable, and inex¬ 
pensive, 

• The number of physical actions re¬ 
quired of Lois had to be kept to the 
minimum. Since she could not oper¬ 
ate a keyboard with many separate 
keys, software would have to do 
nearly all the decision making. 

• The system had to permit selection 
of the most common words and 
phrases with a single, easy action, but 
still permit construction of more com¬ 
plex words and phrases. 

• The system had to be able to correct 
spelling errors caused by uninten¬ 
tional selection of a character or a 
word. 

System Overview 

Before taking a dose look at each 
component of the Handi-Writer 
system that we developed to meet 
these requirements, I'll give you a 
quick overview of the finished 
system. 

I based the system on my own 
TRS-80 Model I with 16 K bytes of 
memory using Level II BASIC, The 
string-handling functions of Level II 
BASIC are essential to the Handi- 
Writer software, which displays 
characters and words on a video 
screen. The user selects a character or 
word by moving a variable-size 



Figure 1: Arrangement of controls on the selector panel Industrial " panic-button 
switches are easily grasped by a handicapped user. 
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blinking cursor to it. If the cursor is 
on an item that is a single character, 
the character blinks; if the cursor is 
on an item that is a word, the whole 
word blinks. Four cursor-control but¬ 
tons are placed on a small, separate, 
five-button panel, as shown in figure 
1, Pushing the fifth button on the 
panel will print a selected character or 
word—whichever item is blink¬ 
ing—on a four-line work space at the 
bottom of the screen. The Handi- 
Writer interface between the TRS-80 
and the selector panel consists of a 
3-by-5-inch printed-circuit board 
housed in a separate cabinet. 

Although I used the TRS-80 as the 
basis for Handi-Writer, the hardware 
and software described in this article 
could be modified to interface with 
almost any popular computer. 

The Screen Display 

Handi-Writer is menu-driven, but 
the menu is unusual. The user sees the 
screen shown in figure 2, The 
alphabet and numbers are at the left 
of the screen and 29 common words 
are at the right. Although a screen 
format of 64 characters per line 
would have accommodated more 
words on the screen, the format of 32 
characters per line suits this applica¬ 
tion better; the larger characters 
reduce the degree of visual 
discrimination required to select 
items from the menu. 

We tried many arrangements of the 
alphabet and the other menu items 
before we arrived at the best menu for 
Lois, which is what figure 2 
represents. A different arrangement 
migh t bet ter mee t th e needs of 
another person. Once the Handi- 
Wri ter system was functioning, it 
enabled Lois to tell us what words she 
wanted on the menu. We used no 
punctuation except the question mark 
because the user can indicate the end 
of a thought or a sentence by insert¬ 
ing extra spaces. Besides characters, 
figures, and words, the menu includes 
four editing functions and a RECALL 
function, all described below. 

An important goal of screen design 
was to minimize the amount of mo¬ 
tion and effort required to select a 
menu item. Consequently, the cursor 
moves in units of whole menu items. 


As you look at figure 2, IS is only one 
unit of cursor movement to the right 
of PM, despite the appearance of 
several blanks between the two items. 
WHY is only one unit of cursor 
movement to the right of the 2, 
SPACE is only one unit below either 
7, 8, or 9. The question mark is only 
one unit to the right of SPACE, 
regardless of whether the cursor was 
on the 7, the 8, or the 9 before the 
user moved the cursor to SPACE. 


Once the Handi-Writer 
was functioning, it 
enabled Lois to tell us 
what words she 
wanted on the menu. 


Furthermore, Handi-Writer im¬ 
plements both vertical and horizontal 
wraparound in cursor movement. 
PLEASE, at the top of the screen, is 
only one unit down if the cursor is on 
WORD. LINE is one unit up from 
THANKS. COME is one unit left 
from Q, and Y is one unit right from 
THIRSTY. By moving the cursor 
only one unit, the user can also go 
from ALL in the lower right corner of 
the menu to A in the upper left 
corner. 

To prevent the user from having to 
select SPACE too often, the software 
automatically inserts a space before 
each word listed on the right side of 
the menu. No space is inserted before 
the ending ING, also on the right side 
of the menu. 

How It Works 

The bottom four lines of the screen 
form a work space, separated from 
the menu above by a single blank 
line. When the desired letter or word 
is blinking, the user presses the 
PRINT button and the letter or word 
appears in the work space. Repeated 
depression of the PRINT button will 
cause repeated printing of the blink¬ 
ing item. There is automatic line ad¬ 
justment if a word won't fit on the 
current line. 

The user can correct errors in the 
printed text in the work space by us¬ 
ing one of four editing functions: 


LTR, WORD, LINE, and ALL. The 
user selects the editing functions just 
as he or she selects other menu items. 
However, when the user selects an 
editing function, it blinks at a rate 
three times faster than the blink-rate 
for the other items on the menu. 

All four editing functions are 
located on the menu's ERASE line, 
which is the first line of menu items 
above the work space. If LTR is made 
to blink, then pressing the PRINT 
button will delete the last letter 
printed in the work space. If WORD 
or LINE is blinking, then pressing the 
PRINT button will delete the last 
word or line in the work space. Press¬ 
ing the PRINT button when ALL is 
blinking will clear the entire work 
space, but to prevent accidents, the 
screen will ask ERASE SCREEN 
TEXT? Then the user must press the 
PRINT button again. 

When the user comes to the end of 
the fourth line of the work space and 
prints another word or letter, the 
software automatically scrolls the 
displayed text up one line. The last 
three lines are still displayed. Lines 
that scroll up out of view go into a 
text buffer that can hold eight four- 
line "pages" of text, or a total of 32 
lines. If more than 32 lines are 
scrolled up, the first line in the buffer 
is lost. An asterisk appears on the 
menu below the E in ERASE to warn 
the user. 

The user recalls four-line blocks of 
text from the buffer by selecting 
RECALL on the menu and pressing 
the PRINT button. Like the editing 
functions, RECALL blinks at three 
times the normal rate to indicate that 
it is a function rather than a printable 
word. The first four lines displayed 
are the first four lines that went into 
the buffer, not the four lines that 
most recently went into the buffer. 
Pushing the PRINT button repeatedly 
when RECALL is blinking recalls the 
next four lines, and the next, and so 
on. After all the text in the buffer has 
been recalled for display, the message 
END OF TEXT appears. After that, 
continuing to press the PRINT button 
causes repeated scrolling through the 
same text. 

The user can dear the text buffer 
by using the ALL editing function 
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Figure 2; The screen display of the Handi-Writer system , 


























































































































































































































































































































































































































































































































































repeatedly. Handi-Writer gives warn¬ 
ing messages and requires confirma¬ 
tion before actually erasing the stored 
text. 

The Screen Software 

The Handi-Writer software is 
shown in listing 1. The program uses 
about 8 K bytes of memory. The 
screen software works by dimension¬ 
ing a string array into which the 
alphabet and menu items are stored; 
the 74 successive array elements are 
then arranged visually into a nominal 
7 by 11 matrix, but the software still 
treats them as a 74 by 1 array with se¬ 
quentially numbered indexes. 

The current item blinks about once 
each second, but the rate can be 
altered by changing the value of the 
variable K in the Handi-Writer pro¬ 
gram shown in listing 1. Table 1 pro¬ 
vides a list of the program's numeric 
and string arrays and variables. 

If you decide to change menu items 
in the listing, do not introduce as a 


menu item any phrase that has a 
space in it, such as I AM. Use words 
only, and limit them to six letters plus 
the leading space for the first two col¬ 
umns of words on the screen, or 
seven letters plus the leading space for 
the third column. 

The Hardware 

Figure 3 is a schematic diagram of 
the Handi-Writer interface. Figure 4 is 
a diagram of the placement of parts 
on the printed-circuit board, and 
table 2 is a list of parts keyed to the 
placement diagram. The entire cir¬ 
cuit, including power supply, fits on 
one 3-by-5-inch printed-circuit 
board. The design uses widely 
available CMOS {complementary 
metahoxide semiconductor) instead 
of the 74LS series TTL (transistor- 
transistor logic) normally used for 
computer interfacing. As a result, the 
design eliminates all but one current 
requirement for the CMOS logic but 
still provides a three-state interface 


for the computer's address bus, data 
bus, and control lines. The only re¬ 
maining requirement is that the 
CMOS must be operated at +5 volts 
in order to maintain TTL-logic-level 
compatibility with the TRS-80. 

1C4 and ICS are quad CMOS 
switches, each independently con¬ 
trollable. When pin 13 of IC4 is low 
(logic 0), the switch between pins 1 
and 2 is open; ie: it presents a very 
high impedance (on the order of 
several hundred megohms) between 
pins 1 and 2. This is exactly the same 
condition as that of a 74LS367 three- 
state buffer when in the high- 
impedance mode. However, when 
pin 13 of IC4 goes high (logic 1), the 
internal switch is closed; ie: a low 
resistance {on the order of 200 to 400 
ohms) is presented between pins 1 
and 2. The switch is bidirectional in 
the sense that pin 1 can be used either 
as the output or input, and pin 2 can 
be used either as an input or output. 
In many applications, this feature of 


Listing 1: The Handi- Writer program. Written in TRS-80 Level H BASIC and requiring 16 K bytes of memory, this program handles 
communications between the Handi-Writer interface and the TRS-80. 

95 REM — LOGO AND INITIALIZATION - 

lOO CLS: PRINTCHR*(23)s PRINTS198, 11 HELP FOR THE HANDICAPPED": PRINTS>272*"VERSION 
1.7": PRINT344S,"JANUARY 1981 HOWARD F. BATIE" 

110 PRINT "PD BOX 667, HERNDON VA 22070": PRINTS3714, "FOR TRS-80 MODEL I " s PRINTS) 
782,"LEVEL II, 16K" 

120 CLEAR 1200: DIM MC74),M*C74>,F*(4),TSC33): 11=0: LS=Os L=Is LP=ls EB=Os TC= 

Is FT=0: FOR 1=1 TO 2000: NEXT: CLS: PRINTCHR*(23) 

125 REM — PRINT DISPLAY — 

130 FOR 1=1 TO 74: READ A: READ X*: M(I)=A: M*<I3=X*: PRINT3A,X*;: NEXT Is PRINT 
5)640, "ERASE: 

135 REM — SELECT MENU ITEM TO BE PRINTED — 

140 IF MCL)<690 AND M<L)<>612 THEN B=0: EB=Q: GOSUB 740 

150 11=0: GOSUB 230: IF L>6B THEN K=5 ELSE K=15 

152 A=INPC0>: IF A=255 THEN 11=11+1 ELSE 170 

154 IF IKK THEN 152 

156 11=0; GOSUB 240 

158 A=INP CO): IF A=255 THEN 11 = 11 + 1 ELSE 170 
160 IF II=2*K THEN 150 ELSE 158 

170 IF A=239 GOSUB 240: GOTO 250: REM — PRINT — 

180 GOSUB 230s GOSUB 240; IF A=254 L=L+1: IF L>74 L=L-74: GOTO 220: ELSE IF L=65 
OR L=66 L=67: GOTO 220: REM — RIGHT — 

190 IF A=253 L=L-1: IF L<I L=L+74: GOTO 220: ELSE IF L=65 OR L=66 L-64: GOTO 220 
= REM — LEFT — 

200 IF A=251 THEN IF L>3 AND L<8 L=L+67: GOTO 220; ELSE IF L>0 AND L<4 L=L+63: G 
OTD 220: ELSE IF L>7Q L=L-4; GOTO 220: ELSE L=L-7: GOTO 220: REM — UP — 

210 IF A=247 THEN IF L>66 AND L<71 L=L+4: GOTO 220: ELSE IF L=64 DR L=65 OR L=66 
L=L-63: GOTO 220: ELSE IF L>70 L«L-67: GOTO 220: ELSE L=L+7: GOTO 220: REM — D 
OWN- 

220 GOSUB 230: GOSUB 240: GOSUB 590: GOTO 140 

230 PRINT3MCL),STRING*CLENCM*CL))," FOR J=1 TD 50: NEXT J: RETURN 

240 PRINTS CL) , M* CL) ; : RETURN Listing t c0ntinUed on page 478 
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Listing I continued: 

245 REM — ERASE ALL — 

250 IF M{L)<690 THEM 300 

260 ON EB+1 GOTO 270, 2B0, 290, 292 

270 PRINT3718,"ERASE SCREEN TEXT?”;: EB=1; GOTO 140 

280 GOSUB 390: LP=1: PRINT373Q,“TEXT MEMORY";: EB=2: GOTO 140 

290 GOSUB 740: PRINT3722,“ARE YOU SURE?";: EB=3; GOTO 140 

292 PRINTS)718,“TEXT MEMORY ERASED”;: EB=0: FOR 1=1 TO 33: T*<I)=“": NEXT I: PRIN 
T3704," GOSUB 590: GOSUB 740= TC=ls GOTO 140 

295 REM — ERASE LAST PRINTED LETTER - 

300 GOSUB 740: IF M(L)=652 THEN GOSUB 420: GOSUB 590: GOTO 140 
305 REM — ERASE LAST PRINTED WORD —■ 

310 IF M(L)=662 THEN GOSUB 460: GOSUB 590: GOTO 140 
315 REM — ERASE LAST PRINTED LINE — 

320 IF M(L)=676 THEN GOSUB 400: GOSUB 590: GOTO 140 
325 REM — PRINT SPACE — 

330 IF M < L) =57S THEN BS=" ": GOTO 500 
335 REM — RECALL TEXT FROM T* MEMORY — 

340 IF M CL)—626 THEN B*= M ": GOTO 600 
345 REM - ACTIVATE EXTERNAL BUZZER — 

350 IF MCL)=612 AND B=0 THEN FR1NT3720,“TURN ON BUZZER?”;s B=ls GOTO 140 

360 IF M(L>=612 AND B=1 THEN OUT 0,0: PRINT3720,“BUZZER TURNED ON”;: GOSUB 590: 

GOSUB 590: B=0 : GOSUB 740: GOTO 140 

370 IF B>0 THEN B=0: GOSUB 740 

375 REM — PRINT CHARACTER/WORD — 

380 BS=MS<L): PT=Q: GOTO 500 

385 REM — ERASE PRINTED LINES AND PS BUFFERS — 

390 FOR 1 = 1 TO 4: PRINT*)704+64*1, STRING* <31, " ”);: PSCI)= i,li : NEXT Is RETURN 

395 REM - ERASE LAST PRINTED LINE — 

400 GOSUB 560: PSlLF)= ,, ”s LP=LP-1 : IF LP< 1 THEN LF-1 
410 RETURN 

415 REM - ERASE LAST PRINTED LETTER — 

420 LS=LEN <P* CLP) ) : IF LS< 1 THEN P*CLP)= ,t “: LP=LP~1 
430 IF LP<1 THEN LP=1: RETURN 

440 IF LS>G THEN PS CLP)=LEFTS<PS(LP),LS-1>: GOSUB 560: PRINT3704+64*LP,PSCLP); 
450 RETURN 

455 REM — ERASE LAST PRINTED WORD — 

460 LB=LEN CPS CLP) ) 

465 FOR I=LS TO O STEP -Is IF I<2 THEN OOSUB 400: RETURN 

470 XS=MIDS <PS CLP),1,1): IF XS=" " THEN BS=RIGHT*<PS CLP),LS-1> : PS CLP)=LEFT*(PSC 
LP) fl I-l): GOSUB 560; PR I NT5)704+64*LP, PS CLP) ; : RETURN 
480 NEXTI 

485 REM — PRINT ALL FOUR LINES OF TEXT — 

490 FOR 1 = 1 TO 4: IF P*tI> = ,,M THEN RETURN: ELSE PR INT3704+64*1, PS (I); : LP=I: NEX 
T Is IF LP>4 THEN LF=4 ; RETURN: ELSE RETURN 

495 REM — SCROLL AND LOAD TS BUFFERS IF LAST LINE TOO LONG — 

500 IF LP>4 THEN LP=4 

510 PS tLP> =PS(LP)+BS: LS=LENCPSCLP) ): IF LS<31 THEN GOSUB 490: GOSUB 590: GOTO 1 
40 

520 GOSUB 465: LF-LP+1: IF LP>4 THEN LP=4: GOSUB 550: Tt<TO=PSt1>s FOR 1=1 TO 3 

s PS CI> =PS CI +1): NEXT Is PSC4)=BS: GOSUB 490: TC=TC+1: IF TC>29 THEN TC=29: GOSU 

B 540: BOSUB 590: GOTO 140: ELSE GOSUB 590: GOTO 140 

530 PS <LP)=PS(LP } +BS: GOSUB 490: GOSUB 590: GOTO 140 

540 PRINT37G4, : FOR M=1 TO 32: TS < M) =T* C M+l) : NEXTM: RETURN 

545 REM — CLEAR ALL TEXT FROM SCREEN ONLY — 

550 FOR 1=1 TO 4: PRINT3704+64*I,STRINGS<31," M );: NEXT I: RETURN 

555 REM — CLEAR LAST LINE PRINTED FROM SCREEN ONLY-- 

560 IF LP>4 THEN LP=4 

570 PRINT3704+64*LP,STRINGS<31,” “>;: RETURN 
575 REM — BLINK DISPLAY FOR MULTIPLE MOVES - 

580 PRINT3M <L) , STRINGS <LEN (MS <L> > , ” 11 ) ; : FOR Y=1 TO 50: NEXT Y: RETURN 
585 REM — DELAY BETWEEN ENTRIES — 

590 FOR J=1 TO 200: NEXT J: RETURN 

595 REM - RECALL TEXT FROM TS BUFFERS — 

600 FOR 1 = 1 TO 4: IF TC+I<34 THEN TS <TC+I“1) =PS CD: NEXT 1 
610 ET=Os TC=1: PRINT3720,”—RECALL TEXT—TS<33)=”” 

620 GOSUB 550: LF=1: TC=TC-1 
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Listing 1 continued: 


630 TC=TC+1: IF TC=33 OR T*(TC>= liU THEN 650 ELSE X=704+64*LP: IF X>99? THEN 660 

640 PRINT3X,T*(TO;: LP=LP+ls GOTO 630 

650 PRINT072O,"((END OF TEXT))";; ET=1: GOTO 690 

660 A=INP(0): IF A=255 THEN 660 

670 GOSUB 590; IP A=239 AND ET=G THEN 620 

680 IF A"239 AND ET=1 THEN 610 

690 FOR 1=32 TO 1 STEP -Is IF T*CI)= M " THEN NEXT I 

700 LP=1: TC=I-3: IF TC<1 THEN TC=1 

710 FOR 1=0 TO 3: P*(1 + 1)=T*(TC+I): NEXT I 

720 GOSUB 550: GOSUB 490s GOSUB 590: GOSUB 590: GOSUB 740s GOTO 140 
740 PRINT371B, STRING* (20, " 11 ) ; : RETURN 


745 REN — DISPLAY DATA — 

750 DATA2, 11 A 11 „ 6, H B H * 10, "C" , 14, 11 D" , 20 
, "F" ,74, n B H , 78, "H" , 84, 11 I*M%9B," IS 
, 1 48, 11 MY 11 , 162, 11 WAS" 

760 DATA176," HAPPY",194,"M",198,”N" 
" COME" , 258, "Q" , 262, "R",266, "S",270, 
6, "0", 330;, "W", 334, "X 11 
770 DATA340," WHEN" , 354, 11 IT ",368," 

, " WHY", 4 10, " NOT", 434, "ING", 450, "3" 
HERE" , 496, 11 NOW" ,514, “7" 

7BO DATA510, "Q", 522, 11 9" , 526, ,, 0'\532, 
578, "SPACE ",578, "SPACE",590,"7", 596, 
2,"WORD",676,"LINE",690,"ALL" 

790 END 


," PLEASE",34," THANKS",48," WANT",66,"E",70 
", 112," ARE”,130, "I", 134,"J% 138,"K", 142,“L" 

, 202, " , 206, 11 F" , 212, 11 YOU", 226,” WILL”, 240, 

"T”, 276, 11 WE", 290," TO 11 ,304," GO" , 322, "U" , 32 

THIRSTY ",306, "Y",39Q, ”Z",394, "1%398, "2", 404 
,454,"4”,458,"5",462,"6",468," WHAT",482," W 

" YES",546," LATER",560," SOON",578,“SPACE", 
" NO",612,"BUZZER",626,"RECALL",652,"LTR",66 


the CMOS can be used to reduce the 
complexity and parts count of a cir¬ 
cuit as well as the current require¬ 
ments. 

In this project, it is not necessary to 
fully decode all eight address lines to 
establish the port location since only 
one input/output port is required. 
We chose address lines AO, Al, and 
A4 because they are near one another 


and also are near the traditional data- 
bus pins on the TRS-80 rear edge con¬ 
nector. This arrangement simplified 
constructing the cable to the com¬ 
puter. IC3a and IC3b decode ad¬ 
dresses separately; the former 
decodes the output-port location and 
the latter the input-port location. The 
location of the input and output ports 
is the same; however, providing a 


port with a location other than 255 
makes it possible to leave the cassette 
permanently connected to the com¬ 
puter. For the Handi-Writer, port 
location 32 is used, but the wiring 
would permit addressing the input 
and output ports by any number 
from 0 to 255 that has the AO, Al, 
and A4 lines of the address bus at 
logic 0* 

^J/Vhen this condition is met and the 
IN control line strobe goes low, pin 
13 of IC3 goes high and pm 10 of IC2c 
goes high, but only for the duration 
of the IN strobe* Either IN or 
OUT can be low at any one time, but 
not both simultaneously. Therefore, 
during the time when IN is low, 
switches b, a, and d of IC4 are closed, 
and the information on the three ad¬ 
dress lines is presented to and de¬ 
coded by IC3b. The resulting logic 1 
at pin 13 of IC3 closes switch c of IC4 
and all switches of IC5. If one of the 
five selector-panel switches has been 
pressed during this time, one of the 
five data lines DO through D4 will be 
low* This binary value on the data 
bus is assigned to the variable A and 
appropriate action is taken by the 
software. If no switch is pressed 
(A = 255) or if two or more switches 
are simultaneously pressed, line 220 
jumps to line 140 without any evident 


Handi-Writ er 

Arrays 

Function 

M Array (74 X 1) 

Holds video locations ol characters/words (See L) 

MS Array (74 x 1) 

Charactersfwords displayed on screen (See DATA) 

PS Array (4 x 1) 

Printed lines in video work space area 

TS Array (33 X 1) 

Text held in memory tor recall 

X$ String 

Temporary string variable (length - 1) 

B$ String 

Program string variable 

HandLWriter 

Variables 

Function 

A 

Program Variable 

B 

Turn on Buzzer? (1 = YES, G = NO) 

I.J.MY 

Loop variables 

K 

Blinking rate of selected character/word (5 or 15) 

L 

Location on screen of selected charactePword (See DATA) 

X 

Program variable 

EB 

EraseTS text Buffer? (> 0 = YES, 0 = NO) 

ET 

End of Text (RECALL)? (1 = YES, 0= NO) 

IP 

Line being Printed on screen (1-4) (See PS) 

IS 

Length of P$ String being printed in work space (031) 

PT 

Printing Text from T$ buffer (RECALL)? (1 = YES P G = NO) 

TC 

Text line Counter in T$ memory (1-32) 

Table 1: The arrays 

and variables used in the Handi-Writer program shown in listing 

1 , with a brief description of their functions. 
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TO J3 L 
DB-15< 
CONNECTOR 



J2 

EXTERNAL 
FRONT PANEL 
VIEW 

DIN CONNECTOR 


Figure 3: A schematic diagram of the Handi- Writer interface. The circuit is used to con¬ 
nect a TRS-80 to the five-button selector panel that lets the user choose items for print¬ 
ing. The area in dotted lines at the right of the diagram is an optional circuit that enables 
the user to sound a buzzer by selecting an item from the Handi-Writer menu. 


Number 

Type 

+ 5 V 

GND 

IC1 

7805 

SEE 

SCHEMATIC 

IC2 

CD4Q11B 

14 

7 

1C3 

CD 4002B 

14 

7 

IC4 

CD4066B 

14 

7 

ICS 

CD4066B 

14 

7 
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Part Numbers 
In Placement 
Diagram 

Description 

Radio Shack 
number 

Cl 

10Q^F/35V electrolytic (PC mount) 

272-1028 

C2 

0.1 fiF disk capacitor 

272-1069 

D1 

IN4001 rectifier diode 

276-1101 

FWB 

1-amp 50PIV Full Wave Bridge (DIP) 

276-1161 

J1 

3-way open circuit phone jack 

274-312 

J2 

6-conductor DIN jack 


J3 

15-conductor DB-15 jack 


K1 

12-volt relay, Ik-ohm coil 

275-003 

01 

2N2222 or equivalent NRN silicon transistor 

276-2016 

R1 

680-ohm T /*-watt carbon resistor 

271-021 

R2 

lOk-ohm Vi -watt carbon resistor 

271-1335 

R3-R13 

47k-ohm Vi -watt carbon resistor 

271-1342 

SI 

SPST Mom. contact switch (normally open) 

275-619 

T1 

12.6V @300 mA transformer 

273-1385 

U1 

+ 5 V regulator (7805, 78L05, LM340T5, etc,) 


U2 

401 IB quad 2 input NAND CMOS 1C 

276-2411 

U3 

4002B dual 4-input NOR CMOS 1C 


U4 r U5 

4066B quad bilateral switch CMOS 1C 

276-2466 

Z1 

16-pin header 

276-1980 


or prewired 6 M ribbon cable w/DIP plug 

276-1976 

Other Parts 


R/S Number 

Cabinet 

Vi -amp fast-acting fuse 

270-269 

270-1270 

Fuse holder (chassis mount) 

270-364 

110 VAC line cord 

14- pin 3C sockets (5) 

16-pin 1C socket (i) 

15- pin ,P D“ plug for cable to computer 

278-1255 

278-1999 

276-1998 

40-pin edge connector for TRS-80 

6-pin DIN plug for cable to selector panel 

Selector panel switches as appropriate (5) 

276-1558 

(momentary contact, normally open) 


Table 2: Parts list for the Handi-Writer, keyed to figure 4. 



Figure 4: A diagram of the placement of 
parts on the Hcmdi- Writer printed-circuit 
hoard . The parts are listed in table 2 * 


action. Since the input port is 
repeatedly addressed within this 
GOSUB-RETURN loop, the effect is 
to scan the input switches continually 
and jump out of the loop only if one 
of the selector-panel switches is 
pressed. 

If the same port location is ad¬ 
dressed as an output port, the execu¬ 
tion of a BASIC OUT statement 
drives the TRS-80 OUT edge connec¬ 
tor pin low, drives IC2 pin 10 high 
(which closes the address switches b, 
a, and d of IC4, allowing the address- 
bus lines AO, Al, and A4 to be decod¬ 
ed by IC3a), and drives IC3a pin 5 
low. The combination of OUT, AO, 
Al, and A4 all low at pins 2 through 
5 of lC3a drives IC3a pin I high. This 
signal is inverted and fed to pin 13 of 
IC2, which is the SET input of a 
cross-connected RS flip-flop. Once 
pin 13 is taken low, pin 11 will remain 
high until manually reset by Si. As 
long as IC2 pin 11 is high, base drive 
saturates Q1 and keeps relay K1 
closed. The switch contacts of relay 
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Kl can then be used to activate an ex¬ 
ternal device such as a buzzer going 
to the nurse's station* This could be 
an indispensable aid for a 
quadriplegic or anyone else who is 
physically unable to activate a con¬ 
ventional hospital-type buzzer to 
summon aid. 

The board accommodates all com¬ 
ponents required to include this 
buzzer option. If you don't want the 
buzzer feature, simply omit the 
buzzer circuit components (shown in¬ 
side the dotted lines on the right in 
figure 3) and lines 350 through 370 of 
listing I. Also, in line 780, change 
"BUZZER" to another menu word 
you'd like, and edit line 160 to read 
"IF L>69 K = 8 ELSE K = 24". 

A conventional full-wave bridge 
rectifier circuit powers the unit. Note 
that there is no ON-OFF switch re¬ 
quired (although you can add one if 
you want)* The AC line is fused with 
a Vi-amp fast-acting fuse element. A 
low-power 78L05 5-voJt regulator in a 
T0-92 case was used; but a standard 
7805 or LM340T5 in a TO-22Q case 
will work and will fit the PC board 
layout with no changes. Rl is a drop¬ 
ping resistor to lower the coil voltage 
of relay Kl to about 12 volts. The 
relay specified in the parts list (and 
for which the PC board is tailored) 
has a coil resistance of 1 kilohm and 
therefore draws about 12 milli- 
amperes when activated* 

Connecting the Handi-Writer 

The Handi-Writer board requires 5 
input signals from the pushbutton 
switches and 11 computer lines (in¬ 
cluding ground), as shown in figure 3. 
The board connection to the ap¬ 
propriate chassis jacks is simplified 
by using a 16-pin socket at Z1 to ac¬ 
cept either a 16-pin header or a pre¬ 
connected ribbon cable with header. 
For the prototypes we used a 6-pin 
DIN jack for the external switch- 
selector panel connectors and a 
15-pin "D" socket for the cable 
leading to the computer. Do not use a 
standard 5-pin DIN audio cable since 
this will not permit the required 
ground connection* 

We found the use of shielded cables 
between the Handi-Writer cabinet, 
the computer, and the switch-selector 


panel to be unnecessary* We made 
the six-wire cable to the selector panel 
with DIN plugs on both ends so that 
the cable can be removed, coiled, and 
stored when not in use. Although the 
DIN plug and the jack made firm elec¬ 
trical connection, if the selector panel 
is accidentally dropped or if the cable 
is inadvertently kicked or pulled, the 
cable can separate from either the 
selector panel or the Handi-Writer 
front panel without damage. 

Of course, all the equipment must 
be placed conveniently for the user. 
The TRS-80 video display may re¬ 
quire a specially made shelf or table. 
The selector panel can go on a 
separate table or it can be held in the 
user's lap* The Handi-Writer cabinet, 
TRS-80 computer, power supply, and 
cassette recorder can be placed with 
the video display unit or out of sight. 
With Lois's installation, all equip¬ 
ment is left on around the clock ex¬ 
cept for the video display, which is 
turned off when not in use* Leaving 
the equipment on eliminates the need 
to CLOAD the tape each time the 
system is used* 

The Selector Panel 

The physical limitations of the user 
will dictate the arrangement of the 
five switches on the selector panel. In 
Lois's case, we used industrial "panic- 
button" switches; these have about a 
half-inch travel for the elevated 
plunger tops, which are two inches in 
diameter* We found that the mush¬ 
room shape of these switches allowed 
Lois to hook her fingers around the 
back of the plunger head and depress 
the plunger with the palm of her 
hand. Lois's lack of motor control re¬ 
quired placing the five switches about 
six inches apart and in a nearly 
straight line* 

Other switch arrangements and 
types are possible, and can be selected 
to meet the individual physical re¬ 
quirements. For example, a quadri¬ 
plegic with motor control of only the 
head, or perhaps only the tongue, 
could use an appropriately designed 
custom harness with more sensitive 
microswitches. Another possibility is 
fabrication of a corset, necklace, or 
armband that can respond to contrac¬ 
tions of various muscles in the ab¬ 


domen, chest, neck, jaw—whichever 
muscles the person can control. 
Handi-Writer requires only that five 
motions or movements be distin¬ 
guishable and that these motions 
close a normally open switch* 

In the beginning, we considered 
using a selector panel with either 
touch-activated switches or interrup¬ 
tible light beams. But a dragging mo¬ 
tion of the hand across panels of 
those kinds would continually ac¬ 
tivate the wrong switch. Both those 
approaches also add unnecessary 
electronic complexity to the selector 
panel. The final selector-panel design 
uses only simple, normally open 
switches, is virtually damage-proof, 
and is impervious to spilled liquids* 
But individual needs will determine 
the best approach for switch selection 
and arrangement. 

Conclusions 

Handi-Writer demonstrates that a 
personal computer can serve as the 
basis for a system that helps handi¬ 
capped people to communicate. 
Together with instruction and 
therapy, Handi-Writer can enable a 
severely handicapped person to lead 
an Intellectually active life. Although 
Handi-Writer uses the TRS-80 Model 
1, other popular computers could be 
used if the Handi-Writer software 
were adapted to the characteristics of 
each computer's video display and 
version of BASIC. 

The Handi-Writer's value became 
dear when Lois, the system's first 
user, repeatedly printed the message, 
"THANKS THANKS THANKS 
THANKS THANKS" for the system's 
developers. Handi-Writer can give 
many other physically handicapped 
persons something to be thankful 
for*« 


For More Information 

Readers interested in obtaining the 
Handi-Writer printed-circuit board can 
do so from the author. A detailed, il¬ 
lustrated step-by step assembly manual 
and the commercial-quality printed- 
circuit board are available for $13.50 
postpaid. Operating instructions for 
the Handi- Writer system are also in¬ 
cluded. 
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Book Reviews 


Apple Machine 
Language 

Don fnman and 
Kurt Inman 
Reston VA 
Reston Publishing Co 
1980, 224 pages 
S1 4.95 hardcover 
S9.95 softcover 


Reviewed by 
John Figu eras 
65 Steefe Rd 
Victor NY 14564 


Apple Machine Language 
is an instructional master¬ 
piece that should prove in¬ 
valuable to anyone trying to 
learn 6502 machine language 
for the Apple. The authors 
pay dose attention to good 
teaching methods, returning 
to each concept frequently to 
help reinforce learning; 
despite the repetition, the 
book never gets dull. 

With its sprightly style and 
clever cartoons, Apple Ma¬ 
chine Language is truly fun to 
read. Each chapter concludes 
with a set of well-chosen ex¬ 
ercises designed to test the 
reader's comprehension. The 
book uses an abundance of 
detailed examples in which 
each step is carefully ex¬ 
plained. In addition, each 
new piece of information is 
introduced with a minimum 
of extraneous detail. The 
Inmans 1 clear, jargon-free 
English provides a welcome 
contrast to much of the lan¬ 
guage used in computer 
literature. 

The book assumes the 
reader is familiar with Apple¬ 
soft BASIC, and it uses this 
familiarity as a bridge to un¬ 
derstanding machine lan¬ 
guage. The Inmans draw par¬ 
allels between assignments, 
conditional test statements, 
and loops in BASIC and in 
machine language. 

Apple Machine Language 


begins with a brief but 
thorough review of BASIC, 
with emphasis on PEEK, 
POKE, and CALL (com¬ 
mands used in what is essen¬ 
tially an assembler written in 
Applesoft). The authors 
show how to develop the 
BASIC Operating System for 
entering machine language 
programs, and in the process, 
they provide an excellent ex¬ 
ample of how to go about 
planning a program. PEEKs, 
POKEs, and CALLs in Apple¬ 
soft require decimal param¬ 
eters, but machine-language 
commands and addresses re¬ 
quire hexadecimal. The 
BASIC Operating System, 
therefore, must incorporate a 
hexadecimal-to-derimaJ con¬ 
version routine, prompting a 
discussion of number sys¬ 
tems. 

After the BASIC Operating 
System is running, you can 
enter the first machine-lan¬ 
guage programs for such 
functions as plotting points in 
low-resolution graphics, dis¬ 
playing text, and generating 
music. Because these opera¬ 
tions require use of Apple 
monitor subroutines, the 
book teaches the beginner 
how to take advantage of 
subroutines. This feature 
does, however, make the 
book unsuitable for owners 
of 6502-based systems other 
than APPLE. 

After you've had enough 
practice to feel more comfort¬ 
able with machine language, 
the book shows you how to 
enter programs directly 
through the system monitor, 
and, finally, how to use the 
mini-assembler built into 
some versions of the Apple 
monitor. The description of 
the mini-assembler is parti¬ 
cularly good, compensating 
for the skimpy treatment 
given the subject in the red 
Apple technical manual. 
Once you have mastered the 
mini-assembler, you're ready 
to progress to more sophisti¬ 


cated assemblers. 

While moving from BASIC 
Operating System to system 
monitor to mini-assembler, 
the book slowly introduces 
new machine-language com¬ 
mands with programs to 
show their application. Ele¬ 
mentary but thorough con¬ 
sideration is given to binary- 
to-hexadecimal conversion, 
the ASCII (American Stan¬ 
dard Code for Information 
Interchange) code, represen¬ 
tation of negative numbers, 
status flags, and addressing 
modes. The tables at the back 
of the book should prove use¬ 
ful even to mature Apple ma¬ 
chine-language program¬ 
mers. 

The book's few weaknesses 
do not mar its overall qual¬ 
ity. The authors erroneously 
identify # as the sign for un¬ 
equal in Applesoft, Actually 
this sign is used in Integer 
BASIC, and Applesoft re¬ 
quires a < > sign. A few 
errors in the index direct 


readers to the wrong page, 
and the program for the 
BASIC Operating System 
could have been written more 
efficiently (although it is ade¬ 
quate for the authors' pur¬ 
poses). 

My greatest argument with 
the book is its failure to more 
carefully explain the dif¬ 
ference between indirect-in- 
dexed and indexed-indirect 
addressing modes. The 
authors remark that the 
names are confusing, but as a 
beginner in machine lan¬ 
guage, I found the concepts 
confusing as well. I'm sur¬ 
prised that the authors, who 
are otherwise very sensitive 
to the beginner's needs, 
slighted this source of misun¬ 
derstanding. 

My only regret while read¬ 
ing this book was that it was 
not available a few years ago, 
when I was struggling with 
machine-language program¬ 
ming. How much effort it 
would have saved mell 
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And then there were none 


The list of already extinct animals 
grows . . .the great auk, the Texas gray 
wolf, the Badlands bighorn,the sea mink, 
the passenger pigeon , .. 

What happens if civilization 
continues to slowly choke out wi ldlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that’s doing 
something about preserving our 
endangered species. Get involved. Write 
the Mahona] Wildlife Federation, 
Department 105. 1412 16th 
Street, MW. Washington, 

DC 20036. 

lt H s not too late. 




December 1981 © BYTE Publications [ne 483 














Languages Forum 


APL Runs Circles 


Philip G E Nicholson 
Verbank Village Rd 
Verbank NY 12585 


As a professional APL programmer, I was delighted to 
see the extension of the language into the home-computer 
market. {See 'Three Versions of APL " by Gregg 
Williams, April 1981 BYTE, page 188.) Now, perhaps, 
younger programmers will learn the beauty of program¬ 
ming, instead of assuming that they "know computing" 
from exposure to BASIC. 

While the review was thorough, a transcription prob¬ 
lem resulted in two errors appearing in the definition of 
the CIRCLE function. The definition published is shown 
in listing 1. 

To produce the results given in that example, statement 
7 should have read as shown in listing 2. (Incidentally, 
the localization of RD is not needed.) Mr Williams might 
have produced a more readable program if he had used a 
leading-decision, rather than a trailing-decision loop as 
shown in listing 3. 

It's regrettable that the looping approach to this prob¬ 
lem found its way into print in the first place. The reader 
is left with the impression that APL is just another inter¬ 
pretive "grinder/' with very little more array-processing 
ability than, say, BASIC. In reality, loops are rarely 
needed in APL, and properly written nonlooping APL 
code is far faster than the nested DO LOOP exemplified 
in the CIRCLE routine. In addition to the elimination of 
excessive interpretive overhead, the nonlooping 
approach more nearly approximates human thought pro¬ 
cesses. Most of us do not think in loops; we should not 
have to program in loops either. 

Listing 4 is the nonlooping version of the CIRCLE rou¬ 
tine. If it appears that this is a much more elaborate pro¬ 
gram than the original, note that most of the statements 
are comments. The entire function can be rewritten as a 
"one-liner" as in listing 5, I list this version only to dem¬ 
onstrate the conciseness of the language; I would be hor¬ 
rified if I ever came across it in that form in a production 
environment. 


A point that is all too often overlooked in considering 
interpretive languages is that each statement must be re¬ 
interpreted each time it is executed. This means that in 
the original version of CIRCLE, for example, statement 7 
would have to be interpreted 81 times for the arguments 
shown (the total number of statements interpreted is, in 
fact, 330). In CIRCLE3 and C1RCLE4, each statement is 
interpreted only once. The effect of this reduction in in¬ 
terpretation will become obvious If you study the timing 
comparisons in table 1. 

While I do not have access to a small computer to per¬ 
form timing comparisons, I did compare processing time 
for the versions I have mentioned on an IBM Model 3033 
using the IBM APL.SV. implementation. To make the 
timings meaningful, I increased the size of the right argu¬ 
ment to 50 by 50 and changed the left argument to 30 20 
15 8. (CIRCLEl is the original CIRCLE routine with my 
corrections,) The results of the comparisons are shown in 
table 1. 

It is interesting to note that the "one-liner" in CIRCLE4 
is actually a tad slower than the CIRCLE3 version. 
CIRCLE4 would also produce severe space problems in a 
limited workspace environment, ■ 


| Function | 

Average 

t Ratio | 


| Name 

Processing 

(compared 



Time 

| to CIRCLES) | 


| CiRCLEI | 

1555,4 ms 

) 15.55 | 


| CIRCLE2 

1538,8 ms 

| 15.39 [ 


| CIRCLE3 l 

100,0 ms 

| 1.00 | 


| CIRCLE4 | 

10T4 ms 

| 1.01 1 


Table 1 
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Listing 1 


v? B«-AR CIRCLE A; RD; ROW;COL 

Cl 3 nAR CONTAINS [13RQW COORD [23CQL COORD C 3 3 RAD I US [43VALUE ADDED 
[23 B<-A 

m Row^-ARct ;ii-arc3::i+i 

[43 NEXTROU: ROWMiOW+l 
[53 COLLAR C 2 3 “AR C 33 + 1 

[63 NEXTCOL: COLi-COL+1 


C73 

[63 

[93 

[103 


•*<AR[33£( <(ROW-ARC 1 3 )*2)+<CQL+AR[23) *2)*Q.5)/ENDLP 
B[ROU j COL.>B[ROW; COL3+AR[43 
ENDLP: ->(COL<AR[23+AR[33 J/NEXTCOL 
-»< 0, NEXT ROW) [ 1 +ROW<AR[ 1 3+ARC 33 3 




Listing 2 

-KAR[33<< t (ROW-AR[ 1 3 >*2) + <C0L-AR[2J >*2)*0.5 >/ENDLP 


Listing 3 


[13 

[23 

[33 

[4 3 

[53 

[63 

[73 

[83 

[93 

[103 

[113 

[123 

[133 


v Bf-AR CIRCLE 2 A j ROW; COL 
«AR CONTAINS [13R0W COORD 
B*A 


[23COL COORD [33RADIUS [43VALUE ADDED 


ftSTART WITH ROW AT CENTER COORDINATE MINUS RADIUS 
R0W«-"1+~/AR[1 33 
NEXTROW: 

■+< (+/ARC1 33 XR0W<-R0W+1 >P0 

ftSTART WITH COLUMN AT CENTER COORDINATE MINUS RADIUS 


C0L«-“1+-/AR[2 33 
NEXTCOLr 

-i( (+/ARC2 33 ) <CQL*-C0L+1 HpNEXTROU 

■* < AR[33< (C (ROW-ARC 1 3 > *2 ) + (CGL-AR[23 > #2)#0.5)pNEXTCOL 

B r R0W; COL 3 <-B[ RO W; COL 3 + AR r 4 3 

-+NEXTCOL 




Listing 4 

v 2>A CIRCLE3 B 

[13 ftNON-LOOPING SOLUTION TO THE CIRCLE PROBLEM FROM BYTE MAGAZINE 
[23 WRIGHT ARGUMENT -- NUMERIC MATRIX 
[33 ft LEFT ARGUMENT — 

[43 n [13R0W COORDINATE OF CENTER OF CIRCLE 

[53 h [23COLUMN COORDINATE OF CENTER OF CIRCLE 

[63 « [33RADIUS OF CIRCLE 

[73 « [43VALUE TO BE ADDED 

[63 hEXPLICIT RESULT ™ MATRIX FROM RIGHT ARGUMENT, WITH VALUE ADDED AT 
[93 ft COORDINATES WITHIN THE CIRCLE 

[103 »BUILD VECTOR OF ROW ADDRESSES WITH SQUARE OF DISTANCES FROM CENTER 
[113 Z«-C<v1tPB)-A[1])#2 

[123 ftADD COLUMN ADDRESSES WITH SQUARE OF DISTANCES FROM CENTER 
[133 Z<-Z* - + ((x“ 1 tpB )™A[23 )#2 

[143 ftTAKE SQUARE ROOT TO CALCULATE ACTUAL DISTANCES 
[153 Z«-Z*0.5 

[163 «FIND THOSE WITHIN THE RADIUS SPECIFIED 
[173 Z<~Z::;;A[33 

[163 nADD THE VALUE TO THE INCOMING ARRAY 
[193 Z<-B+ZXA[43 


Listing 5 

v 2<-A CIRCLE4 B 

[13 Z<-B+A[43 x A[33S:((((l.1 fpB)-A[1 3 >*2> * * + ( ( *“1 tpB)~A[23) *2) *0 .5 
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Software Review 


Starfighter 


Eric Crammer 
95 Old Street Road 
Peterborough NH 03458 


Adventure International recently released Starfighter, 
an arcade-type game that it describes as the "Penultimate 
Space War Game." According to my Webster's New Col¬ 
legiate Dictionary, penultimate means "next to the last." 
Therefore, it was with some wariness that I booted the 
disk and prepared to blast off. Fortunately, I've played 
several games since then, so you need not anticipate any 
penult to your life experience—just a good time at the 
keyboard. 

Object of the Game 

Starfighter is somewhat similar to Atari's Star Raiders, 
both in its format and goals. More than a simple "shoot- 
em-up" game, Starfighter requires both strategy and skill. 

You represent the SGA (Solar Galactic Authority), and 
your duty is to destroy the spacecraft of your enemy, the 
PRC (Petro Resource Conglomerate). The PRC has four 
different fighter craft, and the SGA has three fighter and 
three nonfighter craft. Three other spacecraft do not be¬ 
long to either side. You can get into a lot of trouble by 
shooting a neutral vessel. You must destroy enemy craft 
only! 

The SGA has eight Landbases that offer various ser¬ 
vices. The most important, Landbase Central, is where 
you receive your rank review and performance ratings. 
The other Landbases provide these services: Landbase 1, 
craft overhaul; Landbases 2 and 7, refueling; Landbase 3, 
tow tickets {in case you run out of fuel); Landbase 5, 
hypercharge replenishment; and Landbases 4 and 6, 
bounty (for the enemy craft you destroy). 

Your Craft 

Your craft, the SC-78503 Starfighter, can exceed the 
speed of light. To do so requires an energy source called 
"hypercharge." {If you enjoy speculative "physics," you'll 
love the detailed descriptions of hypercharge theory.) 
Should you run out of hypercharge, you can get a full 
charge at Landbases 5 or 7, 

One of Starfighter's best qualities is its Training Lab. 
At the beginning of the game, new pilots can either shoot 


at any of 12 targets or can practice simulated combat. 

The instructions are written as if Starfighter were an 
authentic military operation. The 32-page manual ex¬ 
plains the function of each of your craft's controls in just 
about any imaginable situation. It also presents six sam¬ 
ple games, all of which are fully annotated by author 
Sparky Starks. Adventure International also includes a 
handy quick-reference card. 

Getting Started 

You must choose option B to begin the game. After 
you leave Landbase Central, you should familiarize your¬ 
self with your spacecraft and your "universe." There are 
only few practical things to do. You can explore each 
Landbase or you can go to a "gravity source" (ie: a space¬ 
craft). 

To do the former, press the number of the desired 
Landbase, If a number shows up just below your on¬ 
screen range indicator, press that number and the D key. 
That will drive you to the Landbase. If no number shows 


At a Clance 

Name 

Starfighter 

Format 

5 Vi-inch floppy disk 

Type 

Arcade-style game 

Language 

Z8G machine language 

Manufacturer 

Adventure International 

FOB 3435 

longwood FL 32750 
(305) 362-6917 

Computer 

TRS-80 Model I with 32 K 
bytes of memory (Tape ver¬ 
sion. TRS-80 Model 1 or III 
with 32 K bytes of memory) 

Price 

$29,95 ($24.95 for cassette 
version) 

Author 

Sparky Starks 

Documentation 

32-page softcover 

Audience 

Anyone interest in computer 
arcade games and space- 
simulation games 
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up, the Landbase is unavailable to you in your space/ 
time location. To leave a Landbase, press the D key 
again. 

To drive to a source of gravity, press the E key and 
wait for a number to show up below the range indicator, 
A number will always show up, but you may need to be 
patient. Your intelligent scanners insure that the gravity 
readings are for spacecraft and do not include any Land- 
bases. 

Other starting options include: waiting for another 
craft to drive into your space/time locus, practicing craft 
maneuvers, or crash-driving (driving in one direction 
with no destination in mind). 


•It takes too long for your weapon to ready itself, which 
means that a PRC Exonerator can fry you before you can 
defend yourself. 

•It would be nice if you could drive without requiring a 
zero-velocity condition, 

•It would also be nice if you did not have to clear the key¬ 
board to "arrow” the directions, 

•Much of the display screen is used for a graphic design; 
it really should be used more constructively, 

•When first starting out, there are no skill levels to 
choose from. 

•After driving away from a Landbase, the drive process 
is so extended that it cuts into the game time. 


Playing the Game 

Because your goal is to destroy enemy fighters, you 
will want to track and confront other spacecraft. Once 
you've approached an unknown vessel, you should press 
the C key to enter Combat mode (in case you've dis¬ 
covered a PRC craft). Next, press a W or B to ready your 
weapons (W means wave and B means beam, as de¬ 
scribed in the manual) and press T for tracking and O to 
unlock your keyboard. To help you distinguish friend 
from foe, press the l key (for identification). The other 
combat controls are described in the manual. 

If youtrun out of hypercharge, press P to summon a 
tractor craft rescue unit. This rescue craft will come only 
if you have purchased a tow ticket at Landbase 3 {see the 
manual for other constraints on the rescue unit's appear¬ 
ance). 

Possible Improvements 

Several weak points in Starfighter could stand im¬ 
provement. 



Photo 1: Adventure International's Starfighter game in pro¬ 
gress . 


Conclusions 

Starfighter is a well-made program, despite its weak 
points. It is the kind of space adventure that requires 
strategic thinking to be played successfully. Starfighter 
offers excitement and excellent use of TRS-80 graphics 
and sound. 

You need to read the documentation, which should 
answer most of your questions. However, it contains 
quite a bit of technical information that I found useless. 

Starfighter can be played on a TRS-80 Model I or III 
microcomputer with 32 K bytes {or more) of memory. (A 
version for the Apple II is also available from Adventure 
International,)* 


- \ 

BITE 

Back Issues For Sale 


The following 

issues are available: 

SI.75 ea. 

$2.50 ea. 

$2.50 ea. 

$3,00 ea. 

July 76 

Feb. 78 

May 79 

June 80 

Nov, 76 

Mar . 78 

June 79 

July 80 

Apr. 77 

Apr. 78 

July 79 

Aug. 80 

May 77 

May 78 

Aug. 79 

Dec. 80 

June 77 

June 78 

Sept. 79 

Feb. 81 

July 77 

July 78 

Oct. 79 

Apr, 81 

Aug. 77 

Aug, 78 

$3.00 ea. 

May 81 

$2.50 ea. 

Sept. 78 

Nov. 79 

June 81 

Sept. 77 
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Dec. 79 

July 81 
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Dec. 78 

Jan, 80 

Aug. 81 
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Jan. 79 
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Feb. 79 
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Apr. 79 
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The above prices include postage in the US. Please add 11,00 
per copy for Canada and Mexico; and $2.00 per copy to 
foreign countries. 

Send requests with payment to: 

BYTE Magazine 

70 Main St, Peterborough NH 03458 
Attn: Back issues 

* Pay men 13 from foreign cou nines must be made in US funds payable al a US bank. 
* Please allow 4 weeks tor domestic delivery and 8 weeks for foreign delivery 
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333 pages 


META TECHNOLOGIES 

26111 Brush Avenue, Euclid Ohio 44132 

CALL TOLL FREE 1-800-321-3552 TO ORDER 

IN OHIO, call (216) 289-7500 (COLLECT) 



THINGS TO 
00 WITH YOUR 
PERSONAL COMPUTER I 

BY MARK SAWtlSCH 

$7.95 

333 pages, written in simple terms, of 
"whatto-do" and ,k how-to-do-it ,f . Suitable 
not only for microcomputers, but for pro¬ 
grammable calculators as well. Includes 
program listings, formulas, a glossary of 
computer terms and more! Definitely a 

"ust r. 


M 


BUY! 


A PARTIAL LIST OF APPLICATIONS 

Real Estate Evaluation Test Your Typing Speed 


Astrology 
Income Tax 
Speed Reading 
Personality Test 
Statistical Analysis 
Logic Circuit Analysis 
Carpenter and Mechanic's Helper 
General Purpose Clodt Timer 


Finances & Investments 
Biorythm 
Energy Efficiency 
Antenna Design 
Letter Writing 
Recipe Index/Cakulator 


“OTHER MYSTERIES” 
VOLUME III 

by Dennis Kifsz 

Call now and place your order for this new 
book. ‘THE CUSTOM TRS-80™ & OTHER 
MYSTERIES", from IJG, Inc. More than 
300 pages, with over 60 photographs, of 
projects for the hardware hobbyist. In¬ 
cludes schematics, PC layouts, software 
driver code. etc. for such do-it-yourself 
undertakings as high resolution graphics, 
reverse video, real-time clock/calender, 
music synthesis, ROM/RAM additions and 
more! 

THE CUSTOM TRS-80™.$29.00 

CALL FOR AVAILABILITY 


MICROPARAPHERNALIA 

NEWDOS by APPARAT 

N EWDOSI80 by Apparat SI 39.95 

NEWDOSUPGRADE CALL 

NEWDOS + with ALL UTILITIES 

35-track.$69.95 

40 track.$79.95 

BOOKS 

TRS-80™ DISK 

AND OTHER MYSTERIES .. $19.95 

Microsoft™ basic decoded $24 95 


EPSON 

MX-80, MX-80FT. MX-100 

PRINTERS 

CALL FOR PRICE 


10 FT. RIBBON 

CABLE 

S24 95 

CONNECTS EPSON PRINTER 
& TRS-80 MICROCOMPUTER 


DISK DRIVE 

EXTENDER 

CABLE 

$9 95 

for VISTA, MICROPOLIS, 
MTI, PERTEC, SHUGART, 
PERCOM & OTHERS 


Let your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by David Stambaugh 

A complete checkup for your MODEL I or 
MODEL III, THE FLOPPY OOCTOR-Version 3 
completely checks every sector of single or 
double density 35-, 40-, 77-, or 80-track disk 
drives. Tests molor speed, head positioning, 
controller functions, status bits and provides 
complete error logging. THE MEMORY 
DIAGNOSTIC checks for proper write/read, 
refresh, executebilily and exclusivity of all ad¬ 
dress locations. Includes both diagnostics and 
complete Instruction manual. 

SYSTEM DIAGNOSTICS $24.95 
For MODEL III.$29.95 


Single Sided. Soft-Sectored S'/.-inch, 
(for TRS-80™) Mini-floppy 

DISKETTES 


$19 


95 

box of 10 


TM 


PLAIN JANE 

These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write- 
protect tabs in a shrink-wrapped box. 

PLAIN JANE™ Diskettes...... .$19,95 

PLAIN JANE™ <8oid 

Introducing MTC's premium generic 
diskette, Single-Sided, Soft-Sectored, 
DOUBLE-DENSITY, 5Winch diskettes with 
reinforcing HUB-RINGS. Individually 100% 
ERROR-FREE certified. Invest in GOLD! 
PLAIN JAN E™ '8tM .. $24.95 

VERBATIM'S PREMIUM DISKETTES 

DATALIFE 

Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer* 
lifted diskettes feature thicker oxide 
coating, longer-la sting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO standards. 

VERBATIM DATALIFETM DISKETTES 
5 ! /i-inch {box of 10) 

MD525-01 $26.95 

10 boxes of 10 (each box)$25,95 

8-inch FLOPPIES 

Double-Density, FD34-8000 . $43.95 


TRS-SO is 8 trademark ol the 
Radio Shack Division of Tandy 
Corporation. DATALfFE is a 
trademark ol VERBATIM PLAIN 
JANE, AIDS-1, AIDS-m CALCS III. 
CALCS IV, MERGE III are 
trademarks of MTC. 

1981 by Metatech nolog res 
Corporation, Inc. 


MOST ORDERS 
SHIPPED WITHIN 
ONE BUSINESS DAY 

Products damaged in 
transit will be exchanged. 


Dec. I, 1981 THRU 
December 31. 1981, 
Prices, Specifications, 
and Offerings subject to 
change without notice, 

S112 




‘RINGS’ & 


THINGS 

HUB RING KIT for 5 W* disks__ 

HUB RING KIT for 8" disks. 

REFILLS (50 Hub Rings). 

CLEANING KIT lor 5V," drives 

5 Vi-inch diskette case. 

8-inch diskette case ... 

$10.95 

$12.95 

S 5.95 
$24 95 
$3.50 
$3 95 

5%-inch File Box for 

50 diskettes. 

$24.95 

8-inch File Box for 

SOdiskettes. 

$29,95 


WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• COD 


•Add S3.GO for shipping 
& handling 

•S3.00 EXTRA for C O D 
•Ohio residents add 5 L ? % 
sales tax 
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What's New? 


MISCELLANEOUS 



More for the TRS-80 Color Computer 


The 8 K-byte CMEMORY car¬ 
tridge for the TRS-80 Color Com¬ 
puter can be divided into any 
combination of 2 K blocks of 
RAM f random-access read/write 
memory) and/or 2716 EPROMs 
(erasable prorammable read-only 
memories). The cartridge can be 
filled with RAM while debugging 
a program and then replaced by 
EPROM once debugging is com¬ 
pleted. The CMEMORY occupies 


Memory for the STD Bus 

The CD0331 is a 64 K-byte dy¬ 
namic memory card for the STD 
bus from Computer Dynamics 
Inc. The CD0331 features include 
6 MHz operation with no wait 
states. A version of the card is 
available for critical, high-temper- 
ature, or industrial requirements. 
The card is compatible with all 
280-based STD bus systems. It 
provides memory options of 16 K, 
32 K, 48 K, or 64 K bytes and will 
support speeds of 2.5, 4, or 
6 MHz. 

Prices range from S210 for a 
2.5 MHz card with sockets only, 
to S695 for a complete 6 MHz 
unit with memory installed. For 
complete details, contact Com¬ 
puter Dynamics Inc, 105 S Main 
St. Greer SC 29651, (803) 

877-7471. 

Circle 551 on Inquiry card. 


the unused address space hexa¬ 
decimal C000 to E000 normally 
reserved for plug-in game car¬ 
tridges. By adding a jumper, the 
Color Computer can automatical¬ 
ly execute a program in EPROM 
whenever the Reset button is 
pressed. The CMEMORY car¬ 
tridge without any memory sells 
for S24.95 from Micro-Labs Inc, 
902 Pinecrest, Richardson TX 
75080. 


Dlsk-Duplfcatlng Service 

Allenbach Industries' floppy- 
disk-dupiicating service can copy 
disks formatted for Apple, Atari, 
TRS-80, North Star, Heath, and 
other microcomputers. Special 
word-processing formats, such as 
Lanier's "No Problem,” CPT 
8000, and Micom, can also be 
copied. For more information, 
contact Allenbach Industries, 
4322 Manchester Ave, Oliven- 
hain CA 92024. (800) 854-1515- 
in California (714] 436-4351. 


5 V DC at 3 A Supply 

Deltron has introduced the 
HVO series of linear open-frame 
power supplies. Four single-out- 
put regulated models have volt¬ 
ages of 5 to 24 V DC with ratings 
up to 3 A. All 5 V DC models 
have built-in fixed crowbar OVP 
(overvoltage protection). Shielded 
transformers, socketed semicon¬ 
ductors, dual AC input, and bar¬ 
rier block terminals are among the 
other features of the HVQ series. 

Adjustable OVP is available for 
12, 15, and 24 V DC models as 
an option. Reverse-voltage pro¬ 
tection is also available as an op¬ 
tion. The 5 V DC models have a 
suggested price of S21. For more 
information, contact Deltron Inc, 
Wissahickon Ave, POB 1369, 
North Wales PA 19454. (215) 
699-9261. 

Circle 553 on inquiry card. 


Rectifier Modules 

The B48-2 series of single- and 
three-phase rectifier modules are 
rated at 50 A (three-phase). They 
are available in voltages from 200 
to 1200 V and with diode-doubler 
and half- and full-wave circuit 
configurations. 

The B48-2 package is fully 
isolated, and the insulation will 
withstand a 4000 V test. To re¬ 
quest price information and other 
details, plus a catalog, contact 
Gentron Corporation, 6667 N 
Sidney PI, Milwaukee W! 53209. 
(414) 351-1660. 


Circle 552 on inquiry card. 


Circle 554 on inquiry card. 


Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is obtained from 
"new product" or ' press release" copy sent by the promoters of new products. Jf 
in our judgment the information might be of interest to the personal computing ex¬ 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the 'What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 


Circle 550 on inquiry card. 
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What's New? 


MISCELLANEOUS 


Recycled Ribbons 

Reloaded multistrike film rib¬ 
bons are available from Torres 
Ribbon Services. Cartridges are 
reloaded for printers such as NEC, 
Diablo, Qume, and Radio Shack 
and for word-processing systems 
including Wang, Lanier, IBM, 
Savin, and Vydek. All cartridge 
parts are cleaned or replaced 
where necessary. Broken ribbons 
with substantial unused life will 
be repaired at no charge when 
submitted as part of an order. 
Each ribbon costs 52.50 with the 
exchange of used cartridges. De¬ 
tails are available from Torres Rib¬ 
bon Services, 11154-PC S Mt Ver¬ 
non Ave, Colton CA 92324, 
(714) 792-0831. 

Circle 555 on inquiry card. 


Memory and I/O 
Cards for the AIM-65 

Expand your AIM-65's memory 
and I/O (input/output) perfor¬ 
mance with the Series 100 boards 
from Unique Data Systems. The 
basic board, the Model UDS-100, 
has two data-rate-selectable 
asynchronous serial RS-232C 
channels and 20 programmable 
parallel I/O lines. Sockets are pro¬ 
vided for eight I K by 4 static pro¬ 
grammable memory circuits and 
six 2 K by 8 EPROMs (erasable 
programmable read-only mem¬ 
ories). Jumpers allow reconfigura¬ 
tion for higher-density memory 
devices. 

The Series 100 boards interface 
to the AIM-65 without bus buffer¬ 
ing. Each board has an experi¬ 
menter’s area for custom circuitry. 
The basic assembly costs 5259 or 
S296 with battery backup. For 
more details, contact Unique 
Data Systems Inc, 15041 Moran 
St, Westminster CA 92683, (714) 
895-3455. 

Circle 556 on inquiry card. 


PROCAP 

PROCAP is a statistics and 
probability package that gives the 
TRS-80 Model I or III computa¬ 
tional capabilities for analyzing, 
forecasting, and producing a 
wide range of professional foot¬ 
ball statistics. Using PROCAP, you 
can rapidly predict the outcome 
of weekly games with probable 
scores and point spreads, 
evaluate a team's offensive and 
defensive strengths, and review 
divisional standings and team 
and divisional power ratings. 
PROCAP will let you review the 
scores of past games and peek at 
the upcoming schedule. 

PROCAP uses the game scores 
you enter each week to deter¬ 
mine the outcome of future 
games and to rank teams accord¬ 
ing to performance. Ratings are 
computed by comparing a team's 
offensive and defensive strengths 
against those of its opponents. 
PROCAP costs 549.95 and is 
available from the Trinity Group, 
829 Malin Rd, Newtown Square 
PA 19073, (800) 543-3000, 

operator 400; in Ohio (800) 
582-1364, operator 400. 

Circle 557 on inquiry card. 


MX-80/70 
Frfctlon-Feed Kit 

The Gosub friction-feed kit will 
allow you to use your letterhead 
stationery and single-sheet or roll 
paper with the Epson MX-80/70 
printers. The kit uses an opposing 
roller system for the feed. You 
load and adjust the paper as you 
would for a typewriter. Carbon 
copies present no problem. 

The Gosub friction-feed kit 
comes with a paper-roll rack for 
8 Vi -inch Teletype rolls and costs 
549,95. It’s available from Gosub 
International, Hardware Division, 
POB 275, Wichita KS 67201. 

Circle 558 on Inquiry card. 


TAB Books Catalog 

Learn how to build robots and 
computers, program in BASIC 
and FORTRAN, and design and 
troubleshoot circuits with books 
from TAB Books Inc, Blue Ridge 
Summit PA 17214, (717) 794- 
2191. The company's free cata¬ 
log lists and describes hundreds of 
computer-related books. 

Circle 559 on Inquiry card. 


The Latest 
In SJIt-N-Wrap 

The P184-7 AC-powered wire¬ 
wrapping tool features an elec¬ 
tronic turns counter. Developed 
by Vector Electronic Company, 
the tool permits daisy-chain or 
point-to-point wrapping in an 
average of 1 second per post 
without measuring, cutting, or 
stripping. 

Here's how the PI84-7 works: 
a spool with 300 feet of wire is 
mounted on top of the tool. The 
operator selects from three to 
nine turns by setting a switch, 
then positions the tool and 
wraps. As the wire passes 
through the tool, the insulation is 
stripped before the wire is bound 
to the post. The turns are 
counted, and the operation is 
stopped at the selected number. 

The PI84-7's counter can be 
bypassed when using stripped 
wire. A 300-foot spool of wire 
provides 900 post wraps with 
seven turns and an average lead 
length of 2 inches. A sleeve notch 
eliminates the need to hold the 
wire. The P184-7 tool costs 5 198. 
Replacement bits are 510.60, and 
a 300-foot spool of wire costs 
514.95. Available from Vector 
Electronic Company Inc, 12460 
Gladstone Ave, Sylmar CA 
91342, (213) 365-9661, 

Circle 560 on inquiry card. 
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It helps make 

obsolescence 

obsolete. 



The IBM Display writer System. 

State of the art. 

Today that’s come to mean discarding what 
you have, for whatever is newer. 

A rather expensive (not to mention fright¬ 
ening) proposition when you consider the 
cost of business machines. 

That’s why IBM designed a text processor 
that can be updated. 

Its the Displaywriter System and it’s soft¬ 
ware driven. 

Which means incorporating a new func¬ 
tion or a new program can be as simple as 
getting a new diskette and adding 
memory. 


Instead of a new machine. 

The IBM Displaywriter System can stand 
alone. 

Or it can be part of an entire network. 
So as your office grows, the Display- 
writer can grow with it. 

You see, at IBM we believe you don’t have 
to buy what’s new to get what’s best. 

Provided you start out with what’s best 
when it’s new. 


I am interested in teaming more about die 
IBM Displaywriter System* 

Please have your representative get in touch with me. 

NAME_____TITLE-. 

COM PA IVY___ 

A DDR ESS_ 

eITY_STATE_ZIP_ 

BUSINESS PHONE_ 



| (Mice Products Division—Dept. 804 i 

400 Parson^ Pond Drive 7 

1 Franklin Lakes, N J. 07417 « > 

L ______J 

Call IBMDinct 800-631-5582 Ext. 128, In New Jersey 800-352-4960 Ext* 128 
In Hawaii/Alaska 800-526-2484 Ext. 128 


Circle 191 on inquiry card. 

















What's New? 


MISCELLANEOUS 


Z80B-Based 

Microcomputer 

Zelco S.R.L.'s MCW (microcom¬ 
puter Winchester! uses a 6 MHz 
Z80B microprocessor and is set up 
for a multiprogramming, multi¬ 
user environment. In the multi¬ 
user configuration, the MCW has 
a minimum capacity of 112 K 
bytes of programmable memory 
with 48 K bytes for each user and 
16 K bytes shared. MCW includes 
Shugart's 8- or 14-inch Win¬ 
chester hard-disk drives with a 
minimum storage capacity of 10 
megabytes and a maximum of 
more than 150 megabytes. The 
controller serves up to four units, 
three of which are Winchester 
drives; the other is an 8-inch 
1.2-megabyte floppy-disk drive or 
10-megabyte cartridge unit. The 
system includes RS-232C ports. 

MCW's disk operating system 
is based on Zilog's RIO and is 
compatible with all programs that 
can run under RIO. The operating 
system can handle four mass-stor¬ 
age units, each with up to 2 giga¬ 
bytes of data. Another operating- 
system utility allows the ex¬ 
change of messages between 
users without altering normal 
operations. 

The price for a two-user system 
with 112 K bytes of program¬ 
mable memory and a Centronics- 
compatible port is approximately 
SI0,000. Contact Zelco S.R.L., 
Via V Monti 21, 20123 Milan, 
Italy, Telex 335346 ZELCO. 

Circle 561 on Inquiry card. 


North Star 
Business Software 

More than 20 business and 
utility programs for the North Star 
computer are listed and described 
in a free catalog from Omni Soft¬ 
ware Systems Inc, 146 N Broad 
St, Griffith IN 46319, (219) 
924-3522. 

Circle 562 on inquiry card. 


Data Acquisition 
and Control System 

ASC's (Applied Systems Cor¬ 
poration's) Data Acquisition and 
Control System uses either Intel's 
8085/8086, Zilog's Z80/Z8000, or 
Motorola's 6800/68000 micro¬ 
processors as central-processing 
units. The system has a 0.5/^s in¬ 
struction cycle, multilevel priority 
interrupts, fast multiply and divide 
arithmetic, macro-logical opera¬ 
tions and interfacing for high¬ 
speed A/D (analog-to-digitaf) con¬ 
version, serial data-communica- 
tions modules, and 8-, 16-, and 
32-bit commands, it incorporates 
full digital computer and analog 
signal processing capabilities, 
RAM (random-access memory), 
PROM (programmable read-only 
memory), peripheral controllers, 
and IEEE/S-100, MULTI, and EX- 
OR bus compatibility for data ac¬ 
quisition and automation in¬ 
stallations in production monitor¬ 
ing, process and machine control, 
automatic testing, or laboratory- 
analysis applications. 

The system is offered with op¬ 
tions for standard 19-inch rack¬ 
mounting chassis, NEMA (Na¬ 
tional Electrical Manufacturers As¬ 
sociation) industrial cabinets, or 
miniature portable enclosures. 
Standard plug-in cards permit in¬ 


Testlng One, 

Solid State Testing Inc is an in¬ 
dependent service that specializes 
in testing microprocessors, pro¬ 
grammable and read-only mem¬ 
ories, custom LSI (large-scale inte¬ 
gration) chips, and MOS (metal- 
oxide semiconductor) integrated 
circuits. Solid State will also burn- 
in static and dynamic memory de¬ 
vices. Among the circuits the 
company tests are the Z8, 6800, 
Z80A, 8085A, and microproces¬ 
sor-support circuits. Solid State 



stallation of expansion modules 
for multiple A/D converters, high- 
or low-level multiplexers, disk- 
drive controllers, digital I/O (in¬ 
put/output) adapters, and more. 
Among the optional system fea¬ 
tures are additional I/O capabil¬ 
ities for analog multiplexers for up 
to 256 inputs, transducer ampli¬ 
fiers for + 50 mV to ± 15 V, high¬ 
speed A/D conversion, IEEE-488 
interface adapters, high-resolu¬ 
tion color graphics, and character 
or matrix printer adapters. 

Prices for the Data Acquisition 
and Control System start at 
$1900. A card-only version is 
available for approximately $900. 
For details, contact ASC, 26401 
Harper Ave, St Clair Shores Ml 
48081, (313) 779-8700. 


Two, Three 

Testing will test prototype to pro¬ 
duction quantities. 

For additional details, contact 
Solid State Testing Inc, 56 Middle¬ 
sex Turnpike, Burlington MA 
01803, (617) 272-0972. In New 
Jersey, contact Solid State Testing 
at 620 Route 23, Pompton Plains 
NJ 07444, (201) 839-8220. In 
Florida, the address is 406 Kirby 
Ave, Palm Bay FL 32905, (305) 
729-0670. 

Circle 564 on Inquiry card. 


Circle 563 on Inquiry card. 
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INCREDIBLE? believe m 


PRINTERS 



Qantex 


mm 


150 cps bidirectianal-9x9 dot matrix, quietized 
case, 136 col, vertical form control and many 
other functions SlIQ^ 

We feel this printer offers ^ 33 

the best price/pert ormance ratio available. 

RS-232 serial to 19,200 baud x-on, x-off add $40 


fT SHUGART SA 051R 


$669 2 for SI 209 
1589, 2 for $1110 
$299 
$445 
$950 
$1195 


r"TFur^ Teletype 40, 300 LPM-typewriter quality, RS- from 
232 interface. This quality printer is available in many 


Qfily 
$2928 

configurations including forms access, quietized case, etc. 

Teletype 43 from $995 

Teletype AP-200,340 cps dot matrix (similar to Data Prod. M-200) $2799 

NECSpinwriter-55cps, bidirectional, letter quality 

R.O. $2560 KSR $2799 

DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2449 

QUME Sprint 9/45 cps, daisy wheel $2228 

C. IT0H Starwriter, 25 cps, daisy wheel $1575 

C, IT0H Starwriter, 45 cps, daisy wheel $1849 

EPSON MX-80,100,80 cps, 9x9 dot matrix SCALL 

ANADEX 9500/9501, up to 200 cps, high resolution dot $1349 

OKI DATA Microline 80. 80 cps. 9x7 dot matrix $495 

Microline 82A, bidirectional, friction/pin feed 
Micrcline B3A. bidirectional, 120 cps, uses 15' 1 paper 
Tt-810,150 cps, Basic 

Package-Compressed print, vertical form control 
MANNESMANN MT 1705 200 cps, 7x7, 132 col 
TALLY MT 1805 200 cps, + NLQ 40 x 18 matrix 

CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 col 

739100 cps, nx9 dot matrix, FULL GRAPHICS 

DEC LA-34 
IDS46QG 

S-100 SPECIALTIES 


8" DISK DRIVE SALE 

8 "SHUGARTSAS01R $450 
QUME DATATRACK 8 

Enclosure, power supply for 2 8'" drives A&T 

NNC Industrial grade enclosure for 2 drives with P.S. 

MORROW Discus 2D + CP/M® , MICROSOFT SASIC 
Discus 2+ 2+CP/M® , MICROSOFT BASIC 

HARD DISK SPECIALS 

CDRVUS10MB and controller 
20MB and controller 
Constellation Network Multiplexer and Mirror Video Tape Disk Backup 
MORROW 26MB + controller + CP/M 2.2®, M basic $4495 $3021 

& AM£Q controller, CDC Hawk Drive (5 fix, 5 rem) $7995 $6795 

W controller Western Dynex (5 fix, 5 rem) $5995 

Winchester 5Y* drives complete with case, cable, 
software, S-100 controller. Adapter avail, for use with 


List 

$5350 

S6450 




only 

Scall 

Seal! 


$5099 


5MB 

10MB 


XCOMP any I -80 system. Cartridge drive controllers avail. 
OEM discounts available f 


APPLE 

XEROX 

ALTOS 


R$ MOD% 
S-lOO 


List 

$2898 

$3398 


ir .f- ’ -r-J l S33-33MB Drive and Controller $4460 

$599 S66-66 MB Drive and Controller £5925 

^ m PRIAM 8 M and 14' Winch ester/tape subsystems avail. 

We carry the full line of ADES disk and tape controllers and subsystems. 

FULLY CONFIGURED BUSINESS SYSTEMS 

The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer, All include 64K bytes 
RAM, Z-80A 4mh CPU, We offer a full line of quality, tested software. 


$875 

$1449 

$1630 

$1425 

$1675 

SCALL 

$700 

$1085 

S892 


in 


|PRODUCTS 

m 


Systems 


2200 
20650 
2810A 
2422A 



quality 


DP/2-80 A, CPU, 64K ram, floppy 
cont., RS-232 port,S-100 IEEE, 8 slot 
»,rtQds terminal, inc. CP lU 22 SCALL 
Delta has Winchester based networks of up to 16 users available 
| Gmup Call us for best prices on these high 
--- generation boards and systems. 

California These high quality, reliable products have made CCS 
Computer defacto industry standard for $-100 products 
Systems Assembled and tested: list only 

H.D, Mainframe. 20 a. P.S., 12 slot MB $434 $359 

64K dynamic RAM/Bank Select $720 $580 

Z-BQ CPU, serial port, ROM monitor $310 $259 

Floppy Cont, CP/M 2.2, ROM monitor $425 $345 

t 8000DT — w/64k. 1,2 MB8 ,h floppies. 2 serial, 3 par. CPM 2.2 SCALL 
'FULL 2 YEAR WARRANTY! 

fiJlftfiiinnrb WE OFFER GENEROUS DISCOUNTS ON THE 
lejuwillir COMPUPRO LINE OF FAST, QUALITY 
>,M BAND 16 BIT BOARDS 
MICROBYTE CARDS + FULL SYSTEMS AVAILABLE 

NorfhSfaiV SCALL PMMI MODEM S359 

Similar savings on the full lines of CCS, SSM. NNC. MORROW, DELTA, 
NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT, NEC. TELE VIDEO, IMS 
ZENITH, ADDS, DEC. DATA GEN., ATARI. PYNABYTE. TECMAR, DUAL 


Delta TVDw/1.2 Mb floppy drives, 2 serial, 3 parallel ports SCALL 

Della 8-4500 10 USER, MULTI-PROCESSOR, 40 MB $CALL 

CCS 2210A w/floppy controller, 1 serial port $1849 

CCS 300-1 Aw/1,2MB floppy drives, 2 serial, 2 parallel ports $4849 

CCS 400-1A w/IOMB hard disc, 2 serial, 2 parallel ports $6999 

NNC 80 w/t MB floppy drives, 2 serial, 3 parallel ports $3999 

NNC BOW W/.5MB floppy, 8.4MB hard disc, (OASIS optional) $6693 

ALTDS single and multi-user systems Scall 

MORROW Decision 1. MICROSOFT basic, UNIX Scall 

YCDflX ®20 Desktop oompuler-&4K, 2 ftoppys, (CP/MAVAIL.) 

ALl \KJ/\ ■ yst 52995 SCALL 

We offer multi-user networks by DELTA PRODUCTS, DISCOVERY, TELEVIDEO, 
MUSYS, IMS, DIGITAL, MICROSYSTEMS 

TERMINALS 


Wtimm-IDNAL I 


AMPEX DIALOGUE 30.80 

TE LEVI DEO 910 C (multi-terminal) 

S699 

SCALL 

$599 

920 C 

$1030 

$789 

950C 

$1195 

$989 

SORG010120 

5995 

$729 

HA2ELTINE ESPRIT 

$745 

S669 

DEC VT 100 

$2050 

$1575 


Similar savings for our HAZELT1NE and LEAR SIEGLER lines 

LOOK HERE! ampex 

Call us for ALL your softwear needs Dialogue 80 

SYSTEMS HOUSES & EDUCATIONAL INSTITUTIONS, & 
GOVERNMENT AGENCIES GIVEN SPECIAL CONSIDERATION. 



ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 


DEALER and INTERNATIONAL INQUIRIES WELCOME 

WASHINGTON COMPUTER SERVICES 

an affil late of {(( W/l SHINGTGN ))) est. 1912 

ECECTRiC CQOMWN Y f,/ 

INCOHPO RATED 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street 

Now York, N Y. 10012 

Hours: 9 AM-5:30 PM (EST) Mon.-Frl. 

TO ORDER: CALL OUR TOLL-FREE NUMBER: 

★ (800) 221 -541B★ In N.Y. State and for 
technical information call 1-(212) 226-2121 

For fast delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices. Prices include 3% 
cash discount. N.Y. residents add sales tax. 

Uuantex is a trademark of North Atlantic Industries, Inc, 

Radio Shack® is a trademark of the Tandy Carp 

CP/M® is a trademark of Digital Research 


AH sales subject to our standard sales wSP' flA 

1 (available on request) conditions ll^Sfil WPP* 
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Circle 431 on inquiry card. 

















What's New? 


SYSTEMS 



S-100 Gets 
a 68000 Board 

The CPU/68000 processor 
board is designed for the S-100 
bus. It has 32-bit internal architec¬ 
ture, seven prioritized interrupt 
levels, and up to 16 megabytes of 
direct addressing using the S-100 
standard 24-line address bus. A 
ROM- (read-only memory) resi¬ 
dent monitor is provided on¬ 
board. The 8 MHz board runs 
with all 4 MHz S-100 peripherals. 

The CPU/68000 board is in¬ 
cluded in the Model 68KS system. 
The 68KS has 32 K bytes of non¬ 
volatile memory, 32 K bytes of 
EPROM (erasable programmable 
ROM), and serial input/output 
ports in a I2-s/ot cabinet with 
power supply, The battery- 
backed memory stores programs 
even when the power is off. 

The Model 68KS system costs 
S3685. The CPU/68000 card 
alone costs S1195. For additional 
details on these products, contact 
Dual Systems Control Corpora¬ 
tion, 1825 Eastshore Highway, 
Berkeley CA 94710, (415) 

549-3854. Circle 574 on inquiry card. 


Z80 Card 

for H-8 Microcomputers 

The HA-8-6 280 card is de¬ 
signed to replace the 8080A 
microprocessor supplied with the 
Heath H-8 computer. The card is 
compatible with all current 
Heath-disk-based software for the 
H-8. The HA-8-6 is based on the 
280. so it runs faster than the 
SOeOA. With the HA-8-6, H-8 
owners do not need to purchase 
tiie extended configuration op¬ 
tion before adding the Heath 
CP/M system or Heath H-47 
8-inch floppy-disk drives. The 
HA-8-6 Z80 card is assembled 
and tested and costs S 179. Con¬ 
tact Heath Company, Benton 
Harbor Ml 49022, (616) 

982-32 10. Circle 575 on Inquiry card. 


Three-Processor 

Microcomputer 

Using a 16-bit 68000 micropro¬ 
cessor for main control, a 68000 
for virtual-memory control and 
number-crunching, and a 6809 
to handle I/O (input/output), the 
MiniFrame is designed for 
12 MHz operation with no wait 
states. MiniFrame can address up 
to 4 billion bytes and handles de¬ 
mand-paged virtual memory in 
16-megabyte increments. The 
computer works with floppy 
and/or hard disks and is designed 
for single- or multi-user operation 
under UNIX. 

A single-user MiniFrame starts 


The Attache is a portable micro¬ 
computer that weighs 18 pounds 
and features a Z80A microproces¬ 
sor, a 5-inch video display, two 
!80K-byte floppy-disk drives, a 
standard keyboard that flips 
down, and 64 K bytes of pro¬ 
grammable memory, A second 
microprocessor takes care of the 
disk drives and two serial ports. 

Standard software supplied is 
CP/M, an enhanced WordStar 
word-processing program, and ex- 


at under $ 12,000, which includes 
256 K bytes of programmable 
memory, 2 megabytes of 8-inch 
floppy-disk storage, six RS-232C 
ports, four parallel ports, one 
direct-memory-access port, and 
the UNIX Version 7 operating sys¬ 
tem. The UNIX package includes 
FORTRAN-77, C, BASIC, andtext- 
and file-processing utilities. The 
MiniFrame will also support 
CBASIC, FORTH, LISP, APL, and 
most Microsoft languages. Con¬ 
tact MicroDaSys Inc, 68 K Divi¬ 
sion, 2811 Wilshire Boulevard, 
Santa Monica CA 90403, (213) 
829-6781. 


tended BASIC. The UCSD Pascal 
system is also available, and any 
programs written for CP/M or 
UCSD Pascal can be run on the 
Attache. Options include graphics, 
AC or battery operation, and a 
multifunction board with a 
general-purpose interface, parallel 
input/output, and analog input. 
Contact Otrona Corporation, 
2500 Central Ave, Boulder CO 
80301, (303) 444-2274, 

Circle 577 on inquiry card. 


Circle 576 on inquiry card. 


Portable Attache 
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SPECIALS on INTEGRATED CIRCUITS 


6502 

7.45 

10/6.95 

50/6.55 

100/6.15 

6502A/6512A 

8.40 

10/7.95 

50/7.35 

10D/6.90 

6520 PIA 

5.15 

10/4.90 

50/4.45 

100/4.15 

6522 VIA 

6.45 

10/6.10 

50/575 

100/545 

6532 

790 

10/7.40 

50/7 00 

100/660 

2114-L200 


3,75 

25/3.50 

100/3,25 

21144300 


315 

25/2.90 

100/265 

2716 EPROM 


7.0Q 

5/6,45 

10/5.90 

2532 EPROM 




14 50 

fi116 Hitachi 2K i 8 CUDS RAM 


14.50 

41 IB-200 At RAM (NEC) 



6 fir 19 

Zero Insertion Force 24 pin Socket 


200 

6550 RAM (PET 8K) 



1270 

S-100 Wire Wrap Socket 



2.40 


A P Products 15% OFF 
A P Hubby-Blox 15% OFF 


T 



THE STAR MODEM 

Frwn Pnitlei/Unnnin Did Systems 

HSZ3Z MODEM SALE $1ZB 

IEEE 488 MODEM SALE $199 

RSZ3Z CCITT $170 

IEEE 488 CCITT SZ70 

We carry Apple 11+ from 
Bell & Howell 



1iiBF0ftTH+ (or Apple II *75 

A full-featured FORTH with enhancements. Conforms to 
FORTH Interest Group standards. 

FORTH for PET by Cargile/Riley $50 

Full FIG model with all 79 Standard extensions. 
Meticamplfer fir FORTH lor independent object code 30 

KM MM PASCAL for PET/CBM $65 

Includes translator tor true machine language object code. 

EAftL lor PET/CBM 65 

Editor. Assembler. Relocator. Linkeditor 

SuparGraphlcs - BASIC Language Extensions 30 

Fast Machine Language Graphics routines for PET/CBM. 

SM-KIT - Super PET/CBM ROM based Utilities 40 

SubSORT for PET/CBM by James Strasma 35 

Flexible general purpose machine language sort routine. 

PiperMate 50 Command Word Processor (Riley) 40 
Full-featured CBM/PET version with tape or disk texi files. 

FLEX-FILE Data Bm/Report Writer/Mall Ust 00 

Versatile PET/CBM data handling system by Michael Riley. 

4 Part Music System for PET/C8M $60 

Includes Visible Music Monitor and D/A Converter 


0 commodore 



CBM-PET SPECIALS 

8023 Primer -136 coL 150 cps bi-directional 
8300 (Diablo 630) Daisy Wheel - 40 cps 
bi-directional 

8032 80 x 25 CRT, business keyboard 
Micro Mainframe 

8096 Board (extra 64K RAM lor 8032) 

8050 Dual Disk Drive - 1 megabyte 

8250 Dual Disk Drive ■ 2 megabyte 

CBM IEEE Modem 

4016 fufl size graphics keyboard 

4032 fuff size graphics keyboard 

4040 Dual Disk Drive - 330.000 bytes 

2031 Single Disk Drive - 165.000 bytes 

4022 Tractor feed Primer 

C2N External Cassette Deck 

VIC 20 Color Computer 

VIC 1515 Graphic Printer 

Used CBM/PET Computers 

8024-7 High Speed Printer 


Hat 

(995) 


SALE 

775 


(2250) 1725 
(1495) 1 100 
(1995) 1600 
(500) 400 
(1795) 1375 
(2195) 1760 
(395) 

(995) 

(1295) 

(1295) 

(695) 

(795) 

(75) 

(299) 

(395) 


199 
795 
999 
999 
560 
630 
65 
269 
315 
CALL 
(1995) 1345 


WE WILL MATCH ANY ADVERTISED PRICE 


*** EDUCATIONAL DISCOUNTS *** 

Buy 2 PET/CBM Campultrc, racilta 1 FREE 


WordPro 3 Plus - 32K CBM disk, punier 
WordPro 4 Plus - 8032. disk, printer 
QZZ Data Base System for CBM 8032 
VI51 CALC lor PET. ATARI, or APPLE 
SM-KIT - $iy«r PET HUM UtfllHti 
Programmers Toolkit - PET ROM Utilities 
PET Spacemaker II ROM Switch 
2 Meter PET to IEEE or IEEE 10 IEEE Cable 
Dust Cover for PET 
IE EE-Parallel Printer Interlace for PET 
IEEE-RS232 Printer Interface for PET 
The PET Revealed 
Library of PET Subroutines 


200 

300 

335 

155 

411 

35 

36 
40 

7 

110 

120 

17 

17 


RAM/ROM lor PET/C8M 

4K or 8K bytu of nit ROM with option a! Bihtry Backup. 

Adds extra RAM which can he write protected like ROM. 

4K Version - (80 OK torsion - SI20 Biliary Backup - *30 

EPROM Programmer lor CBM/PET 79 

Branding Iron with software/hardware (or 2716 and 2532. 


Watanabe 

Intelligent 

Plotter 


WATANABE WX4671 riottir 
I WATANABE WX4B7S S-pN Pllttir 



DISK 

SPECIALS 



SCOTCH (3M) 5" 

SCOTCH (3 M) 8” 

Verbatim 8" Double Dens, 
Verbatim 5" Datalife 
(add 1.00 for Verbatim 5” 
BASF 5" Soft 
Wabash 5" in Plastic Box 
Wabash 8“ in Plastic Box 


10/2,75 50/2.65 100/2.60 
10/2.80 50/2.70 100/265 
10/3.45 50/3.35 100/3.20 
10/2.45 50/2,40 100/2.35 
plastic storage box) 

10/2.40 20/2.35 100/2.30 
10/2.70 50/2.60 100/2.50 
10/275 50/2.65 100/2.55 

WE STOCK MAXELL DISKS 

Diskette Storage Pages 10 for 395 

Disk Library Cases 8" - 2.85 5" -2.15 

Disk Hub Rings fT - 50 for 7.50 5" - 50 for 6.00 

CASSETTES - AGFA PE-611 PREMIUM 

High output, low noise. 5 screw housings. 

C-10 10/.56 50/. 50 100/48 

C-30 10/73 50/,68 100/.66 

All other lengths available Write tar price list 


SPECIALS 

EPSON MX-BO Printer 
EPSON MX-BO F/T Printer 
EPSON MX-TD Printer 
EPSON MX-1D0 Printer 

Centronics 739 Printer with dot graphics 

STAR WRITE Ft Dilty Whatl Printer 

Zenith ZVM-121 Green Phosphor Monitor 
Arodek Color Monitor 


675 

1445 

115 

355 


ALL BOOK ind SOFTWARE PRICES DISCOUNTED 

OSBQRME/McGraw-Hifl, HAYDEN, $YBEX,etc 


ZENITH DATA SYSTEMS 

Z19 Video Terminal [VT-52 compatible) 

ZVM-121 Green Phosphor Monitor 

Z89 with 46 K 

Extra 16K RAM Board 

Z47 Dual 8" Drive 


725 

115 

2150 

115 

2775 


Synertek Systems 

SYM-1 Microcomputer SALE ZDS 

SYM BAS-1 BASIC or RAE 1/2 Assembler 85 

KTM-2/80 Synertek Video and Keyboard 349 

KTM-3/80 Synertek Tubeless Terminal 385 




ATARF 

SPECIALS 


800 Computer 

749 

DOS 2 

r- 

400- 16K 

329 

Pilot 

68 

810 Disk Drive 

449 

Microsoft BASIC 

6S 

825 Printer 

629 

Educ. Series 20% 

off 

850 Interface 

139 

MISSILE COMMAND 

32 

822 Printer 

359 

ASTEROIDS 

32 

Paddle Pair 

17 

STAR RAIDERS 

32 

Joystick Pair 

17 

Space Invaders 

17 

16K RAM 

85 

Music Composer 

45 

Assembler/Editor 

46 

Chess 

30 

Tele Link 

20 

Super Breakout 

30 


Write for prices on other Atari items. 


252 Bethlehem Pike 
Colmar, PA 18915 


215 - 822-7727 


A B Computers 


REVERSAL (Spracklen) 32K Apple 28.60 

Data Manager (Lutus) 24 K Apple 40,00 

Energy Miser - PET, Apple, Zenith 24.50 

Hrsto-Graph (Boyd) 48K Apple 24.50 

Data-Graph (Boyd) 48K Apple 40.00 

Apple II User's Guide (Osborne) 12.00 

Introduction to Pascal (Sybex) 10,30 

Pascal H andbook < Sybex) 12 00 

Musical Applications of Micros (Chamberlin) 20.00 

Basic FORTRAN (Coan) 7.25 


WRITE FOR CATALOG 

Add $1.25 per order for shipping We pay balance of UPS surface 
charges on all prepaid orders Prices listed are on cash discount 
basis Regular prices slightly higher Prices subject to change. 

















































































What's New? 



PERIPHERALS 


26-Megabyte 
Drive Down In Price 


Digital-Cassette System 

The LG 1 digital minicassette 
system can be used for backup, 
data logging, and transmission. It 
features an RS-232C port or 
20 mA current loop and it can 
store 96 K bytes per tape. The LG 
I contains an operating system, 
has variable data rates, and 
automatically checks for errors 
and performs retries. All I/O (in- 
put/output) is buffered. 

The LG I digital-cassette sys¬ 
tem is available for S399 without 
a case or S499 with a case. Con¬ 
tact ADPI, 815 Diana Dr, Troy 
OH 45373, |513) 339-2241. 

Circle 579 on inquiry card. 


The Discus M26 26-megabyte, 
14-inch hard-disk drive costs less 
than S173 per megabyte. The 
price of this S-lOObased system 
has been reduced by S500 to 
S4495. The M26 features a 
Shugart SA4000 Winchester-style 
drive with a data-transfer rate of 
up to 900 k bytes per second. It 
delivers a full 26 megabytes of for¬ 
matted storage and can be ex¬ 
panded up to 104 megabytes by 
daisy-chaining drives. An S-I00 
controller supervises all data 
transfers and can generate sys¬ 
tem interrupts at the completion 


of each data-exchange com¬ 
mand. Database security is main¬ 
tained by write-protecting each 
sector. 

The M26 runs under CP/M and 
can be run under North Star and 
Cromemco disk operating sys¬ 
tems. The Discus M26 system 
consists of the hard-disk drive, 
cabinet, power supply, ail cables, 
S-100 controller, and CP/M 2.2. 
For further information, contact 
Morrow Designs, 5221 Central 
Ave, Richmond CA 94804, (415) 
524-2101. 

Circle 580 on inquiry card. 


these drives. The microprocessor 
provides control to compensate 
for disk-dimensional changes. 
Head positioning is referenced to 
a single track on each disk. The 
disks can handle a 9500-bit-per- 
inch recording density. Typical 
unformatted capacities are 4 
megabytes per cartridge with 
800 K bytes per disk in single¬ 
density recording and 8 mega¬ 
bytes per cartridge— 1600 K bytes 
per disk and 10.4 K bytes per 
track—in double-density mode. 
The capacity using the IBM for¬ 
mat is slightly less. The Seagate 
STS06 format allows double-den¬ 
sity capacities of 6.3 megabytes 
per cartridge, The transfer rate for 
these capacities is 250 kbps (thou¬ 
sand bits per second) in single- 
density and 500 kbps in double¬ 
density. The average seek time is 
70 ms. The Amlyn drives are phy¬ 
sically compatible with existing 
5-inch drives and cost approx¬ 
imately S1250. Contact Amlyn 
Corporation. 1758-H Junction 
Ave, San Jose CA 95112, (408) 
275-8616. 

Circle 578 on Inquiry card. 


8-Megabyte, 5-Inch 
Floppy-Disk Drive 

Amlyn Corporation has de¬ 
signed a family of 5-inch floppy- 
disk drives that use a 5-disk car¬ 
tridge to provide up to 8 mega¬ 
bytes of storage. The Model 5850 
is interface-compatible with 
Shugart SA-850 drives, and each 
cartridge appears to the controller 
and software as an SA-850 drive. 
The Model A506 is storage-com¬ 
patible with Seagate Technology 
STS06 hard-disk drives. 


The disk cartridge holds five 
special 5-inch floppy disks and is 
designed to allow users to easily 
change an entire cartridge at a 
time or individual disks within it. 
Because of the mechanical selec¬ 
tion and insertion of disks, possi¬ 
ble operator-handling damage is 
eliminated. 

Both models use an Intel 8051 
microprocessor to handle the 
control functions. Disks recorded 
at densities of 48, 96, or 100 tpi 
(tracks per inch) can be read by 
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DISK DRIVES 



FOR TRS-80* Model I 

CCI-100 5 V *", 40 Track (102K) $299 

ADD-ON DRIVES FOR ZENITH Z-89 
CCI-189 5Vi", 40Track (102K) $389 

Z-87 Dual 5Vj" system $995 


xternal card edge and power supply included. 90 day warranty/one 
ear on power supply. 

ORVUS 5mg $3089 lOmg $4489 Mirror $699 
AW DRIVES 8" SHUGART 801R $399 

V4"TANDON $call powersupplies scall 


DISKETTES -box of 10 

Maxell $40 BASF/Verbatim $26.95 

Maxell $45 BASF/Verbatim $36,00 

LASTIC FILE BOX-HoIds 505%" diskettes $19.00 

LASTIC LIBRARY CASE 5%" $3.00 8" $4.00 

CLEANING DISKETTE $25.00 


LOPPY SAVER 


$10.95 


RINGS $ 6.95 


6K RAM KITS 

00ns for TRS-80,'Apple II, {specify}: 


2 for $37 $19 

Jumpers $2,50 


50MPUTERS/SYSTEMS 

tLTOS ACS800Q Series 

ENITH 48K, atl-in-one computer 

TORI 400 $ 359 

A AT TEL I NIELLI VISION 

kPPLE PERIPHERALS 


SCALL 
$2149 
800 $ 789 

$ 259 
SCALL 


TERMINALS 

tDDS Viewpoint 

ZENITH Z-19 

"ELEVIDEO 910 $ 559 920C $729 

BM 3101-10 


$CALL 
$ 725 
950 $ 929 

$1189 


3-100 CALIFORNIA COMPUTER SYSTEMS 

MAINFRAME $349 Z8Q CPU $ 239 

54K RAM $569 FLOPPY DISC CNTRL $ 339 


NTEGRATED SYSTEM W/INTERNAL CABLES, TESTED 

*P + 2S I/O 
t PORT SERIAL I/O 
\ PORT PARALLEL I/O 
CABLES 


$1975 

$ 269 
$ 249 
$ 179 
SCALL 


CASIO CALCULATORS 

SOCKET COMPUTER 
3ESK PRINTER/CALCULATOR 
SCIENTIFIC CALCULATOR 
GAME WATCH 
GAME WATCH 
SPORT WATCH 


FX7Q2 
FR1Q0 
FX81Q0 
CA90 Plastic 
CA901 Steel 
AX210 Calendar 


$199.00 
$ 79.95 
$ 49.95 
$ 49.95 
$ 69.95 
$ 59.95 


BUSINESS SOFTWARE 

WORDSTAR for Apple II $ 329 

WORDSTAR for Zenith Z89 $ 329 


PRINTERS NEC SPINWRITER 

7710 R.O. Par 
7710 R.O- Par w/tractor 
7720 KSR w/tractor 
7730 R.O. Ser 
7730 R.O. Ser w/tractor 
NEW 3500 Series 
EPSON MX-70 MX-80 MX-80FT 

PAPER TIGER 

IDS 445 Graphics & 2K buffer 

IDS 460 Graphics & 2K buffer 

IDS 560 Graphics 

ACCESSORIES 

ANADEX DP-8000 $849 

OKI DATA 

Microline 80 Friction & pin feed 
Microline 82 Friction & pin feed 



Mtcroline 83 120 ops, uses up to 15" paper 

Call for new Microline series! 
CENTRONICS 739, new model with graphics 

C. ITOH 
Starwriter I 
Starwriter 1 
Starwriter II 
Starwriter II 
AXIOM 
DATA SOUTH 


MONITORS 


25 cps, parallel interface 
25 cps, serial interface 
45 ops, parallel interface 
45 cps, serial interface 
GP-8GM 
180 cps 


$2395 
$2595 
$2795 
$2395 
$2595 
SCALL 
MX100 SCALL 

$ 639 
$ 799 
$1049 
$CALL 

DP-9500/01 $1389 

SCALL 

SCALL 

SCALL 

$ 739 

$1525 
$1620 
$1950 
$2075 
$ 319 
SCALL 


BELL & HOWELL 9" B & W BHD911 
LEEDEX 12" B & W $129 

13" Color $329 
SANYO 9" B & W $149 

12" B & W $219 
ZENITH 13" Color $349 

TELECOMMUNICATIONS 


PRENTICE STAR MODEM 1 -year guarantee $125 

UNIVERSAL DATA SYSTEMS UDS103LP $149 UDS103JP $215 
NOVATION CAT $139 D-CAT $149 

AUTO-CAT $199 APPLE CAT II $339 
D.C. HAYES SMART/STACK MODEM $235 

MICRO-MODEM II $295 

CCI Telnet Communications Package $135 


$155 

12" Green Screen $155 

12" Green Screen $238 
13" Color $399 

12" Green Screen $129 


APPLE ACCESSORIES AND SOFTWARE 


Mfr. byMicrosoft - Mountain Computers 

- Videx - CCS - Personal Software 

VISICALC 

$159.00 

VIS1DEX 

$159.00 

VISITERM 

$119.00 

VIS! PLOT 

$139.00 

Z-80 SOFTCARD 

$259.00 

VIDEX BOARD 

$249.00 

KEYBOARD ENHANCER 

$110.00 

16K CARD 

$159.00 

APPLE JOYSTICK 

$ 49.00 

SUP-R FAN 

$ 39.00 

SUP-R MOD 

£ 25.00 

CCS CARDS 

$ CALL 

APPLE CARDS 

SCALL 

ASCII EXPRESS 

$ 59.00 

SUPERCALC 

$199.00 

ALF9 VOICE BOARD $149.00 

CPS MULTIFUNCTION CARD 


$199.00 

ENTERTAINMENT 



Mfr. by:On Una - Broderbund 

Sirius - California Pacific 

FLIGHT SIMULATOR 

$29.00 

SARGON il 

$29.00 

WIZARD & PRINCESS 

$28.00 

ABM 

$21.95 

MYSTERY HOUSE 

$24.00 

GORGON 

$34.95 

HI RES FOOTBALL 

$35.00 

MICROPAINTER 

$29.00 

RASTER BLASTER 

$25.95 

APPLE PANIC 

$27.95 

SPACE EGGS 

$17.95 

MATTEL GAMES 

$27.00 


=or fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
o three weeks to clear AM prices are mail order onty and are subject to change without notice. Call for shipping charges. 


dealer (national/international) inquiries invited Send for FREE Catalogue 


TO ORDER CALL TOLL FREE 1-800-343-6522 

TWX; 710-348-1796 Massachusetts Residents call 617/242-3361 

5 Dexter Row, Dept. B12 Technical Information call 617/242-3361 

Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 

Hours 1QAM-6PM (EST) Mon.-Fri. (Sat, till 5) Tandy Corporation Trademark/®Digital Research 

Circle 110 on Inquiry card. 
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SOFTWARE 


Faster Than a Speeding CP/M 


Beat the Tax 
Tribulations 

Individual Tax Plan is designed 
specifically for professional tax 
practitioners. Automatic comput¬ 
ations include federal tax liability 
(using appropriate tax tables and 
rate schedules], income averag¬ 
ing, and maximum tax on earned 
income, with selection of the 
lowest tax due; add-on minimum 
and alternative minimum tax; 
10-year averaging for lump-sum 
distributions; charitable-contribu¬ 
tion, medical-expense, and capi¬ 
tal-loss limitations; and capitaf- 
gains deductions. Individual Tax 
Plan is available for the Apple II 
with 48 K bytes of memory or for 
the Western Digital Microengine, 
Contact Aardvark Software Inc, 
783 N Water St, Milwaukee Wl 
53202, (414) 289-9988. 

Circle 581 on inquiry card. 


Computerized 

Dictionary 

Release 2 of the Computerized 
Dictionary checks text for spelling 
errors and runs under the FLEX 
operating system. Misspelled 
words are highlighted and can be 
changed automatically by the 
system. In the interactive mode, 
any words not found in the dic¬ 
tionary file are displayed. The 
operator can ignore the word, re¬ 
place it, or add it to the dictionary 
file. Frequently misspelled words 
can be automatically changed by 
the system. In the list mode, the 
text is printed or displayed as it is 
being processed with misspelled 
words highlighted. A full page of 
text, about 425 words, can be 
edited in 3/z minutes. Current 
licensees can receive release 2 for 
S25. The package has a one-time 
charge of S 100 from Davidson 
Software Systems, POB 21002, 
Lansing Ml 48909, (5 17) 

332-5989, Clrcte 564 on inquiry card. 


Compatible with Digital Re¬ 
search's CP/M operating system, 
TurboDOS handles program 
loading six times faster than CP/M 
and is up to 10 times faster in file- 
oriented applications. The speed¬ 
up is accomplished by a buffer 
manager that performs multilevel 
buffering of disk I/O (input/out¬ 
put) and by a feature that scans 
the allocation map of a file, deter¬ 
mines the sequentially allocated 
segments of the file, and loads 
these segments at the maximum 
transfer rate of the disk controller. 
The elimination of warm-start 
and disk log-on delays is another 
feature of TurboDOS. Changes of 
disk side and density formats are 
automatically handled by the sys¬ 
tem. Most CP/M programs will 
operate under TurboDOS with¬ 
out modification provided that 
the programs do not rely on inter¬ 
nal CP/M data structures or use 
bit maps, CP/M BDOS functions 
and direct BIOS calls are fully sup¬ 
ported. An alternative to the 
CP/M format increases the stor- 


MCSave is designed to interface 
the 67-megabyte 3-M HCD-75 
magnetic-tape-cartridge drive and 
controller to any Z80 CP/M, 
CD OS, or Cromix system. Fea¬ 
tures provided by MCSave (Mag¬ 
netic Cartridge Save) are transfer 
of files from disk to tape, tape to 
disk, or tape to tape for any multi¬ 
ple tape-drive configuration. Date 
and time of tape-file creation, am¬ 
biguous file names, batch/submit 
capability, relative file names, and 
self-test diagnostics are all sup¬ 
ported. 

MCSave is shipped ready to in¬ 
terface to a Cromemco 8PIO 


age capacity on each floppy disk 
to hold 25 to 35% more data. 

TurboDOS can be configured 
as a single- or multi-user system. It 
will support hard disks in excess 
of 1000 megabytes without parti¬ 
tioning and allows random ac¬ 
cess to files up to 67 megabytes. 
Provisions are made for indepen¬ 
dent drive operation permitting 
system start-up from any disk 
drive. Up to 16 spooler queues 
are supported, which allows a 
single printer to print from many 
queues or a single queue to feed 
several printers. Multiple com¬ 
mands are accepted, and multi¬ 
level nesting of command files is 
possible. 

TurboDOS is available for IMS 
S-100 computers, TRS-80 Model 
lls, and Info 2000 systems. De¬ 
pending upon configuration, 
TurboDOS costs from SI95 to 
S700. Contact Data-Rx Inc, 686 
Lighthouse Ave, Monterey CA 
93940, (408) 375-2775. 


card, but the program can be cus¬ 
tomized for different hardware 
systems. It requires 48 K bytes of 
memory and a 24-line by 80-col¬ 
umn video display. MCSave with 
documentation and one year of 
free update service is S295. A 
complete system, which includes 
the tape drive and controller, 
S-100 interface card, tapes, 
power supply, and MCSave, is 
S4995, Contact Microcomputer 
Consulting Services, 8308 Juni¬ 
per, Fort Worth TX 76180, [81 7) 
498-6390. 

Circle 583 on inquiry card. 


Circle 582 on inquiry card. 


CP/M Magnetic Cartridge Archive 
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PrintersPlus 

...computers, peripherals, 
accessories and supplies! 


mm* 



APPLE ACCESSORIES 


Apple 11 &48K . 

. CALL 

Disk 11 w/controller DOS 3.3 . 

....... CALL 

Disk 11 Add-On . 

. CALL 

Microsoft Z80 Softcard . 

. 319. 

16K Ram Card . 

. 159. 

CCS Parallel Card . 

. 109. 

Async Serial Card... 

. 139. 

Clock/Calendar Card . 

.. 109, 

IEEE Card .. 

. 239. 

A-D Card . ........ 

.99, 

Mountain Comp, Romplus . , 

. 139, 

KB Filter ROM . 

.. 49. 

CPS Multifunction Card ..., 

. 199, 

Supertalker , 

. 259. 

Paymar L/C Adapter - New , , 

. 49, 

- Old. 

. 39. 

M&R Super Mod .. 

. 25. 

Superterm .. 

.319. 

Videx Video Term... 

... 309. 

APPLE SOFTWARE 

Personal S/W Desktop Plan If 

. 5169. 

CCA Data Mgmt .. 

. 85- 

Vi si calc . 

. 169, 

Visiplot .. 

. 159, 

Visftrend/Visiplot 

.219. 

Visidex . 

. 169, 

Visiterm . 

. 129, 

Micropro Wordstar . 

. 299, 

Super-Sort . . 


Mail-Merge . 

-. 99. 

Data Star .. 

.. 239, 

Spell Star . 

. 199. 

Muse Super Text It. 

. 129. 

Address Book .. 

. 44, 

Form Letter Module .. 

. .... 79, 

Stoneware-DB Master 11 .. 

. 199, 

Microcom-MicroCourier . 

. 239. 

Infotory __ 

. 199, 

RIBBONS 


NEC . 

$ 77.00/Dm. 

Qume ... 

.. 45.00/Doz. 

Diablo ... 


Anadex .. 

135.00/6 ea. 

Tritel ... 

.. 95.00/Doz. 

Tl/DEC/TTY . 

.. 45.00/Doz. 

Epson ... 

... 13.95/ea, 

MPl/Axiom/Base 2 . .... 

. .. 10,00 ea. 


MAGNETIC MEDIA 

Premium Quality At Bargain Prices 
5W t Diskettes, all Formats 
100% Certified with hub rings, box of 10 

Single sided, single density . . 26.95 

Single sided, double density. 29.95 

Double side, double density . 38,95 

8 " Diskettes. All Formats, 100% Certified 

Single sided, single density . 29,95 

SSSD Error Free . 32.95 

Single sided, double density. 39.95 

Double sided, double density .. 49.95 


EP50N5 

Complete Stock of MX-80, MX-80 F/T 
MX-100 Printers, Graphics Chip Sets 
Cards and Cables 



NEC-8023 A, 100 cps Matrix Printer 

Hi Res dot graphics, proportional spacing, 
correspondent quality printing, bidirectional 
tractor and friction feed, 80. 132 col Greek & 
Math symbols. Everything you need in a small 
printer. 

List *840 ...$699. 



MODEMS 

ODS 103 LP, direct ..$ 169. 

103 JLP Auto Answer . 219, 

202 LP 1200 BAUD .. 259. 

NOVATION CAT, acoustic ........... 159. 

D-CAT, direct .. . 169, 

Auto Cat. 219. 

Apple Cat .. 339. 

HAYES SI00 Micromodem . $349. 

Apple Micromodem . 329. 

Smart Modem .. 249. 

VIDEO MONITORS 

Zenith 12" Green . $139. 

NEC 12" Green . $239, 

Amdex 1 2" B/W (Leedex) . $139. 

Amdek 13" Color Lo-Res . $439. 

VIDEO TERMINALS 

Ampex Dialog 80 . $995, 

Ampex Dialog 30 . 795, 

Televideo 920C ...... 845. 

Televideo 950 . 995, 


NEC 

PC-8000 Series 
Microcom puter System. 

INTRO 
PRICING 
$1099-00 


* Z-BQA CPU 4 MHz 

* 5 user programmable function keys * &2 Keys with numeric 
keypad ■ 160 x 100 resolution * 80 character screen 

POBGOl A Microcomputer W/32K RAM ... 1099. 
PC 8012A I/O Unit w/32K RAM 

Expansion slots .. .... 699. 

PC-8031 A Dual Mini-Disk Drive Unit. 1099. 

PC 0O32A AddT>n Dual Mini Disk 
Drive Unit. . . 949. 





MPI 88G / 99G MATRIX 

High resolution dot addressable graphics for 
Apple. Enhanced ,f correspondence quality" 
printing. Tractor and friction feed, Serial and 
Parallel Input 100 cps Bidirectional printing . 
80, 96 and 132 column widths! 

88 G List $749 . $589, 

99 G List $849 .. $660. 

Apple Parallel I/O Card/Cable/Disk .. $ 110, 

with Graphics Prom (Ap-Pak). $145, 

IEEE I/O Card . $ 55 , 

Single Sheet Feeder .. $25. 

QT Cover .. ..... $25, 



NEC SPINWRITERS 

5510/5530 RO w/tractor . S2.550. 

7710/7730 RO w/tractor . 52.595. 

5520 KSR w/tractor . 52.850. 

7720 KSR w/tractor . 52,895. 

3510/3530 RO . 51,895. 

Bi-directional tractor . 5225, 

Pusher tractor . 5350. 







OLYMPIA 

Letter quality. Daisy wheel printer/typewriter 
interfaces to Apple, Atari, NEC. TRS80 and 
RS232 Serial ports. A truly cost effective letter 
quality printer that functions as a typewriter. 

ESI00 RO Computer printer 

List $ 1690 ... CALL 

ESI 00 Typewriter only . 

Interface Card Only .. * 

(specify serial or parallel) 

I/O Cable (specify serial or parallel) ... * 

Apple Serial Card ... * 

Print Wheels & Ribbons ... * 


TO PLACE YOUR ORDER CALL: 

TELEPHONE TELEX 

(714) 744-7314 697120 

or write to: 

PAIOMAR 

Computer Products 

910-105 W. San Marcos Blvd., San Marcos, CA 92069 

TERMS OF SALE: Cash, check, money ordf*r bank banste* 
□redii card or purchase orders from fjualiked firms and 
institutions Plea&e include telephone number wrh order and 
expiration on c;redn card orders California reyidenis add ftl 
saltft. lax. Advertised prices are (or prepaid orders FOR shipping 
pctri Add 3% for shipping m U 5 Pnc.irtg and availability subject to 
■r hangr wilhoui ncface 


Circle 336 on inquiry card. 














































































































SUNNY LOW LOW COST 

POWER SUPPLIES 

FOR S-100. FLOPPY DISKS. 



KIT 1, 2 & 3 ForS 


For Three 8 11 or 
5Va' Disk Drives 


S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

USED FOR @ + Q Vdc @ - 9 Vdc @ + IB Vdc @ - 16 Vdc @ + 2fl Vdc SIZE WkOxH 


S3 2 in 1 Unit for S 100 and 
two 8" or 5V Disk Drives. It fits 
most Disk System Mainframes. 


ITEM 


PRICE 


KfT 1 15 CARDS SOURCE 
KIT 2 SYSTEM SOURCE 
KIT 3 DISK SYSTEM 


ISA 

25A 

15A 


1 A 


2.5 A 
3A 
2A 


2.5A 

3A 

2A 


4A 


12" x 5" 1 x AW 
12" x 5" x AW 
14" x 6" x AW" 


52.95 

59.95 

67.95 


DISK DRIVE POWER SUPPLY R3 regulated, open frame, assy & tested .67.95 

SPECS + 5V @ 5A OVP -5V @ 1A +■ 24V@ 5A. SHORTS PROTECT 2 SI2ES AVAIL .1)9'’ (W) x G'A" (D) x AW (H). 2) 9" (W) * AW' (D) x 5 V (H) 

OPTION. 1 ) REPLACE +- 24V BY + 12V 2.) FOR SIZE 1 ONLY ADD + 12V @ 1A. AT AN ADDITIONAL $12 00 

IDEAL FOR THREE 8" or 5IT FLOPPY DISK DRIVES SUCH AS SHUGART 801/851. SIEMANS FDD 100-8,'200 8 OR 100 -5 ETC 

DISK SYSTEM PWR SUPPLY “S3” OPEN FRAME, ASSY. & TESTED. COMPACT SIZE: 10 (W) x 6 (DJ x 5 (H) 92.95 

REGULATED OUTPUTS FOR DISK DRIVES + 5V @ 4A. 5V @ 1A. ^24V @ 4A (OR + 12V @ 4A). SHORTS PROTECT 
UNREGULATED OUTPUTS FOR S 100 ~8V @ 14A, _ 6V @ 3A r OPHQN ADD OVP FOR + 5V.'ADD $5 00 : 

. 3NTA . - --- 


A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8 or 5Vi” DISK DRIVES 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM PRIMARY SECONDARY #t SECONDARY #2 SECONDARY #3 SIZE W x D x H 


PRICE 


Tl 

110/120 

2 x B Vac, ISA 

28 Vac, CT, 2 5A 


3^" x 3W x 3Va 

21.95 

t 2 

110/120 

2x8 Vac, 25 A 

28 Vac, CT, 3.5A 


3W x 4W x 3W 

27.95 

T 3 

110/120 

2x8 Vac, 15A 

28 Vac. CT, 2.5A 

48 Vac. CT, 2A 

3W x 4W x 3Va" 

29,95 

t 4 

110/120 

2x8 Vac, 6A 

28 Vac, CT, 1.5A 

48 Vac, CT. 3A 

3W x 3H" x 3Va" 

22.95 

^5 

110/120 

2x8 Vac, 6A 

28 Vac, CT. 2A 


3" x 3’“ x 2W 

14.95 


SHIPPING For each power supply $5 50 in 
Calif. $7 50 in other states, $14 DO in Canada. 
For each Transformer $5 00 in all States. 
$10 GO in Canada Calif Residents add 6% 
Sales Tax 


MAILING ADDRESS: 

P.O. BOX 4296 
TORRANCE, CA 90510 

TELEX: A30-5010 

ANSWER BACK FOR TELEX SUNYCO TRUC 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING ADDRESS: 
22129V2 S. VERMONT AVE 
TORRANCE. CA 90502 




CALIFORNIA COMPUTER SYSTEMS 

SI 00 

tttt 32 K STATIC RAM A & T. 

455 NSEC. $579.00.300 NSEC. S585 00.200 NSEC 
2116 16K STATIC RAM A & T. 

450 NSEC.$205 00.300 NSEC, ,328900.200 NSEC 
2065 64K DYNAMIC RAM A & T 
Z2QG S-100 MAIN FftAM AST 
2422 FLOPPY DISC WITH CP/M 2.2~ 

2002 6502 PROCESSOR AST 
Z&tDAZBQ CPU AS T 
Z7IDA4 SERIAL 1/0 AS T 
271 BA 2 SERIAL 2 PARALLEL A & I 

2720* 4 PARALLEL AST. 

PHOTO BOA ADS WW $3995, SOLDERTAIL 


.$629.00 


..$329.00 
$54895 
S3 79 95 
S3 29.9 5 
S282.95 
$249.95 
$291 95 
$305.95 
$214.95 
S3 95 


APPLE PRODUCTS 

71UA 12K R0M/PR0M.... 

7424A CALENDAR/CLOCK 
7440A PROGRAMMABLE TIMER 
7470A A TO 0 CONVERTER 
7490A GPPB (IE 400) INTERFACE 
77180 ASYNC SERIAL 
7712A SYNC SERIAL 

7720A PARALLEL STANDARD. 

77200 PARALLEL CENTRONICS. 

76118 ARITHMETIC PROCESSOR W/DISC 
7511C ARITHMETIC PROCESSOR W/ROM 

75000 WW BOARD. 

75100 SGLOERTAtt BOARD 


$68.50 
$106.95 
. $98.50 
ST 05.95 
$265-95 
$125.95 
$153.95 
. S98.95 
$98.95 
$342.95 
$342.95 
$22,95 
. $23.95 


SOFTWARE 

2610 CP/M f “ MACRO ASSEMBLER ON DISK $76,95 
2620 CP/M"SYMBOLIC INSTRUCTION DEBUGGER. . $64.25 

2630 CP/NT"TEXT FORMATER ..$64.25 

2640 CP/M™BACKGROUND PRINT UTILITY .. $42,95 


OTHER CCS PRODUCTS ARE AVAILABLE 
CALL FOR PRICE 


==nr 


MICROCOMPUTER PRODUCTS 


SI00 PRODUCTS 

CB1A 8080 PROCESSOR PCBD $32.95 

KIT $155.95, AST.$215 95 

CB-2 280 PROCESSOR BOARD. 

KIT. $198.95, AST $269 95 


V61C B4 X 16 VIDEO, PCBD . $32 95 

KIT $153.95, AST $19995 


m 64 x 16 VIDEO, PCBD 
KIT.$175.95, AST 


$32 95 
$234 95 


¥13 80 CHARACTER VIDEO 4MHZ 
KIT . . $345.95, AST 


UPGRADE RAMS FOR VB-3 . 


$425 95 
$42.00 


104 2 PARALLEL 2 SERIAL PCBD 
KIT $155.95. A & T 


$32 95 
$194 95 

PB-I 2708.2716 PROGRAMMER BOARD 

KIT.$135.95, AST $18595 

MB-IQ 16K STATIC RAM 

KIT $299 95. AST.S339 95 

APPLE PRODUCTS 

0468 IEEE 4S6 INTERFACE $399 95 

010 SERIAL/PARALLEL INTERFACE 
KIT $125.95, AST $155.95 

0SIO SERIAL 1/0 

KIT.$67,95. AST.S97.95 

0PIO PARALLEL 10 

KIT(W/0 CABLES) $67 95. AST(W/0 CABLES)... $87.95 


OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES. 


Mil 



MON PAV-FRI DAY, © OO TO l£:OQ. t:0OTO S:30 
THURSDAYS, 8:00 TO 9:00 P.M. 

(415) 728-9121 

P.O. BOX 955 • EL GRANADA, CA 94018 

PLEASE SEND FOR 1C, XI5TQR AND COMPUTER PARTS LIST 


DEC. SPECIAL SALE 
ON PREPAID ORDERS 

I CHARGE CARDS AMD GOD OT PD HOT AVAILABLE 00 THESE OFFEBSl 

XMAS SALE 

5% OFF OF CCS AND SSM PCIO AND KITS. 

7'/!% OFF OF WAMECD PCBD'S AND KITS. 


rwme/i, 


Zinc. W0MECO INC, 
BOARDS WITH MIKOS PARTS 


MEM-3 32K STATIC RAM, PCBD.. 

KIT LESS RAM $95 95. A & T 


CFU-Z Z8Q PROCESSOR. PCBD 

KIT LESS ROM $109.95, A & T 


EPM-2 T6K/32K EPROM, PCSD 

KIT LESS ROM . $65.95, A & T 


$36.91 

$135.9! 


$32.9! 

£149.9! 


$32.9 

$99.91 


FPB-1 FRONT PANEL, PCBD 
KfT. $144.95, AST 


S48.5C 
, $184 9! 


CPU-1 8080 PROCESSOR, PCBD. . 
KIT $89.95, AST 


. $29.9! 

. 5129.9^ 


OMfl-12 13 SLOT MOTHER BOARD, PCBD 
KIT. $95.95, AST 


. S39.95 
$135.95 


OTHER WAMECO PRODUCTS ARE AVAILABLE. 
CALL FOR PRICES , 


MIKOS PARTSASSOftTMLM ARE ALL FACTORY MAflKED PARTS. KITS IMGLUT 
ALL PARTS LI STUD AS REQUIRED FOB THE COMPLETE KIT L£$$ PARTS LlSlf 
ALL SOCKETS INCLUDED 


LAB6E SELECTION OF LS TTl AVAILABLE. 

PURCHASE $50.00 WORTH OF LSTTL AND GET 10% CREDl 
TOWARD ADDITIONAL PURCHASES PREPAID ORDERS ONL' 


VISA gr MASTE FTC HA ROE Stud account number, rMwtiani; number, expiraliontila 
and etQ-n your order Approx postage win be added. Chec* ex nwiey oidc-r will be 
post id m U.S If you are not a regular customer, grease use charGe cashier's check 
posJal money order Otherwise there will be a [wu-week delay lor cheeks tgclear ts3 
resuJeels add B'ru tax Money back 30-day guarantee We cannot accept returned 1C 
mat have been yAtered 10 . Prices sub|«ci to change wrthoui iKKUce |l O minimum iri 
tl.&G unite tkii)t it irttit tut tilt IID.DD. 


500 BYTE December 1981 


Circle 274 on inquiry card. 






























































BARE BOARD SALE $19.95* 

LIMITED OFFER 


Z80 MICROCOMPUTER 


6502 MICROCOMPUTER 



80-280 Bare Board 


6522 APPLE II I 


Z-80 MPU, Z-80 PIO, 2716 EPROM 2114 RAM 
single board computer. Single 5 volt power sup¬ 
ply at 300 Ma. Two independent 8 bit I/O ports 
with handshake lines. RC controlled 2MHz 
clock. •Str.H 

Complete documentation. I/O lines use 50 pin 
edge connector data and address lines are not 
accessible. Mod. for 2532 is Included. EPROM 
is not included. IK RAM, 2K EPROM, 2 I/O 
ports. : " 


80-280 Assm 
80-280 Kit 


A-D & D-A CONVERTER 


6502 MPU, 6522 VIA, 2716 EPROM 2114 RAM 
single board computer. Single 5 volt power sup¬ 
ply at 400 Ma. Two independent 8 bit I/O ports 
with handshake lines. RC controlled 1 MHz 
clock. !i?V 


Complete documentation. I/O lines use 50 pin 
edge connector data and address lines are not 
accessible. Mod. for 2532 is Included. EPROM 
is not included. IK RAM, 2K EPROM, 2 I/O 
ports. 

80-153 Assm 
80-153 Kit 
80-153 Bare Board 


$110.95 
$ 89.95 


19.95 


A-D and D-A on one board uses 2 16 pin DIP 
connectors for data and phono jacks for analog 
I/O. A-D conversion time 20ps D-A conversion 
time 5ps. 8 bits wide Latched data and strobe 
lines. Single 5 volt 400 Ma. power supply. 
Designed for speech. 


Two 6522 VIAs on a single board for the apple. 
Four software programmable 8 bit I/O ports 
connect through 4 16 pin dip sockets. Interrupt 
jumpers for IRQ and NMI. 4 16 bit timers. Inputs 
and outputs are TTL compatible. 


79-287 Assm. 
79-287 Kit 
79-287 Bare Board 


$79.95 

$59.95 

$19.95 


79-295 Assm. 
79-295 Kit 
79-295 Bare Board 


$69.95 

$59.95 

$19.95 


^ John Bell Engineering, inc. 


MC 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING * P.O. BOX 338 * REDWOOD CITY, CA 94064 

ADD SALES TAX IN CALIFORNIA • ADD h% SHIPPING &. HANDLING 3% FOR ORDERS OVER $100 I VISA 

SEND FOR CATALOG (415) 367-1137 10% OUTSIDE USA 



















































FLOPPY DISK DRIVES 

SPECIAL!!!!!!!! QUME DATATRAK 8 

Virtually the industry standard. High quality/ 
reliability. Full featured, double sided, double 
density. 

1-5-.. ......... .. $499 

6-9..... $485 

10... $476 

TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 

TM100-2.48 TP I (500 KBYTES}..... $325 

Compatible with Northstar, Cromemco, TRS-80 

TM1O0-4_96 TP I (1000 KBYTES).... . $425 

Compatible with Zenith, Heath, etc. 

SA850 1-5 ... S499 Qume Datatrak 5 ... . $345 

6-9.. $485 SA 400 . ... , $299 

10... $475 



CONTROLLERS 

Tarbell single density kit ... . 
Tarbell single density A & T . 
Tar be 11 double density A & T 

CCS 2422 w/CPM 2.2. 

Godbout Disk 1.. 


$195 

$310 

$425 

$350 

$450 



MPA MXV-21 LSM1 controller (RX 01, RX^Q2 compatible). $1050 


MISCELLANEOUS 

2 Disk drive enclosure ..... $ 95 

(fits Siemens, Shugart, Qume) 
CP-206 power supply ..... $110 


Cable Kits 2 drives. $ 36 

3 drives $ 40 

4 drives ...... $ 45 


Diskettes as $39/10 - ds $59/10 


CPU 


CCS 2810... $275 

Godbout Z-8GA. $ 275 

Godbout 8Q35A. $ 295 

MEMORY 

CCS 2065 64 K dynamic .. $ 625 

CCS 2116 32 K static .. $ 675 

Godbout RAM 1 7 64K. $ 995 

I/O 

CCS 27104 SIO . . .. $ 325 

Godbout Interfacer 1 , .. $ 225 

Godbout Interfacer 2 .......... ..$ 225 


NEW MM 

Qume Sprint 9 

DAISY WHEEL PRINTER . . $2395 

45 CPS, RQ. Available in KSR version. 

Call for further particulars. 

Ribbons: $125/case 
Bidirectional tractor feed $225 

NEW !!!! 

ABM 85 Video Terminal. . $ 895 

— Detachable keyboard 

— Televideo 920, ADM 3A compatible 

— High resolution green phosphor (23 MHZ} 

— Extra multi-bus or S-100 slot for stand-alone 
capability 


(powers two floppies) 

Mini- Enclosure with power supply 

1 drive ...... $ 85 

2 drives *. $120 


-Electrolabs — 

POB 1608, Palo Alto, CA 94302 (415) 321-5601 


Terms of sale: cash or checks, MC/ 
VISA. Min. order $25. CA residents 
add 6% tax. Prices subject to change 
without notice. AM goods subject to 
prior sale. 


TERMINAL S-100-8 


l 


v, m Ml ™° 

I *■ D/iLlTo 



• Feather Touch Capacitance Keyboard 


• 60 Key Standard ASCII 
PLUS + Hex Keypad 
PLUS + SSpecial Function Keys 
PLUS + 20Screen Editing Keys 


• SOROC Type Screen Attribute Set 


• Half Intensity 


COMPUTER 


• 8 Slot S-100 

* 64 K Dynamic Ram 


INCLUDING CP/M2.2® 


• 4 MHZ 2-80 


• Serial Printer Port (150-19.2K) 

• Double Density Disk Controller 

• Programmable Baud Rate 

• Programmable Keyboard Set 


WITH: 8" SS/DD Drives Only $2850.00 
5V4 " SS/DD Drives Only $2700.00 

CALL FOR QUOTE ON DIFFERENT DRIVE OPTIONS 

CP/M2.2 is a TM of Digital Research Inc, 




























































PRINTERS 


C-ITOH Comet I 

9x7 Dot Matrix ... $450.00 

C-ITOH Comet tl.. .$810.00 

132 Column Printer 

9 x7 Dot Matrix 

C-ITOH Star Writer • 

Call for best price 
EPSON MX 80 ....$470.00 
EPSON MX 100 ...CALL 
Anadex9501 ....$1,235.00 
Graphic Printer 


TERMINALS 


• Televideo 910 — $575.00 

• Televideo 912C — $665.00 

• Teievideo 920C — $740.00 

• Televideo 950 — $950.00 
■ Ampex Dialog 80 —$895.00 

• Zenith Z19 — $745.00 


DISK DRIVES 


n n d 

Vi M fi 

?? MICRO 

IVI.r 

|l. SALES 


11 EDISON DRIVE ★ NEW LENOX ★ ILLINOIS 60451 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) ★ 8:00 a.m. to 6:30 p.m. 

TERMS: Prepayment — C.O, D, up to $100.00 — M / C Visa 
$5.00 Processing and Handling added to each order PI.US 
Shipping Charges. 

Please allow personal check to clear before shipment, 



Shugart 801’s 
Shugart 851’s 
Qume DT-8's 
Shugart 400’s 
Tandom 5V4 
M PI B-51 - 


CHIPS 


Z-80A — $6.95 
Z-80A SUPPORT 
CTC — $6.55 
SIO — $25.50 
PIO — $6.50 
DMA — $15.00 
2716—$6.75 
2708—$3.95 
4116—$2.50 
2114—$2,75 
2141—$4.00 
(INTEL) 

S-100-CONN ECTOR 
SOLDER TAIL $2.50 

IS-100 CARD EXTENDER 
(Gold Contacts) $12.50 

CALL FOR FULL *~ 

LINE OF SOFTWARE * 


$395.00 

$585.00 

$540.00 

$255.00 

$255.00 

$255.00 


California 
Computer 
Systems 

• 2810 CPU 

Only — $250.00 

• 2422 Dsk Cont 

Only — $319.00 

• 2065C64K 

Only-$510.00 

• 2032C32K 

Only — $620.00 

• 2718 2x2 

Only-$305.00 

• 2200A Mainframe 

Only — $349.00 

• 2501 Mother Board 

Only —$106.00 

• 2116C16K Static Ram 200ns 

Only — $309.00 

• 2520K Extender Board 

Only — $52.00 




PRODUCTS 




SI — MOD (KIT) 

$ 199.00 




Complete 3-10Q 12 Slot Main Frame. Ample 
system power with regulated power for 
drives. Excellent for Subsystem or Hobby use. 
Four hours to build. (6 conn., lnci. r less fens) 




* SPECIAL * SPECIAL ★ SPECIAL ★ 


DUAL DRIVE 
SUBSYSTEM 

$1,045.00 
$995.00-3 or More 

$245.00 w/no Drives 
Tested and Assembled 

$1,295.00 2-QUMEDT8 
Power Supply and Cabinet 
Tested and Assembled 


2 SHUGART801R 
POWER SUPPLY 


IN STOCK!!! 


Novation 



CAT. 

.$150.00 

D-CAT.. 

.$165.00 

AUTOCAT .. 

.$235.00 

APPLECAT. . 

.$350.00 

SUPERMIKE 

.$11.50 


Zenith 

data systems 

Quality Affordable 
Microcomputers 

Z89FA..$2,150.00 

Z89 GA.$1,970.00 

Z87 Dual 5V4 Disk Unit ...$960.00 

Z47 BA Dual 8 Disk Unit.$2,750.00 

Expansion Interface.$128.00 

CP/M® V.2.2 for 289.$140.00 


★ CABLES* 

—R3232 made to 
order 

—50 Pin Ribbon 
cable w/connectors 

—34 Pm Ribbon 
cable w/connectors 

Call for Prices 


BASF FLOPPIES 

BOX OF 10 ONLY: 

5 Vi" Soft SSDD 

— $26.50 
5Vo" Soft DSDD 

-$26.50 
8" Soft SSDD 

— $37.00 
8" Soft DSDD 

— $50.00 

BYTE Dumber 1981 503 


• CPU Serial Cable 

Only — $30.00 

• Z80 CPU 

Only — $250.00 

• DP Dsk Cont 

Only — $275.00 

• DP64K 

Only — $400.00 

• 32K (Kit) 

Only — $250.00 















































MSI-8085 
Complete System! 

A totally Integrated system complete & 
ready to run. Nothing Else to Buy. 
List *5937°° 

Special Introductory Price 

Q J" AOO Qty disco unts 
“T 9 9 v available 

Dealers inquiries in v/ted 

features: 

*8085 Based Computer with 64K 
Memory and 3 Serial RS-232 Ports 
•Dual 8" floppy 1 Meg Storage 
*120 GPS 132 Col. Matrix line printer 
*80 x 24 Crt «CP/M* includes manual 
•Microsoft Basic* includes manual 
Pull Accounting Software with sources 
For full information call: 

618 277-7990 


RAMAGANZA MULTIBUS SALE 

RAM 100+up SBC 86/12A $1500 
2104A $ ,65 SBC 80/30 $450 

4116 2.00 SBC 604 or 615 $85 

4164 13-00 BLC556 $150 

2114 4450) 1.85 BLC 80/11 $475 

2114 1300) 2.00 SBC 204 $475 

4Q44-25NL 2.75 Much more in stock. 
6104-3 1,50 We Buy/Swap/Sell 

5101 L 2.7S Multibus and other 
2147 3.15 computer gear. Send 

Ail goods subject for brochure. 
to prior sale & prices. Can be changed 
without notice. MCA/ISA O.K. 

Add 2% for shipping/hendiing. 

Note: We have a large qty of commercial 
video equip, for sale (refurbished). Send 
for complete listing. 


449, 
169. 
159. 
75. 
260. 
349. 
570. 

55. 
330. 

Call or write for discount on software. 
EMPIRE SYSTEMS CORPORATION 
18604 Rolling Acres Way 
Olney, Maryland 20832 
774-7330 948-8588 
Prices subject to change 


DISK 


I rtterface 


- Oracle Electronics - 
& Trading Co., Inc. 

2257 Mora Drive 
Mountain View, CA 94040 
(4151 961-4920 


Circle 152 on inquiry card, 


Circle 239 on Inquiry card. 


Circle 318 on inquiry card. 


DRV ELECTRONICS 

FLOPPY DISK DRIVE SYSTEMS 

CANADA'S No. 1 DISK DRIVE 
CENTRE 

Personal Computer Users—TRS80 


FOR UCSD PASCAL* SYSTEMS 

$125 - DISPEL*** — your spelling 
woes. An interactive spelling 
corrector with on-line word 
look up, and dictionary 
maintenance. 

$75 - l NTE LLECT-UL** LISP - 
Complete LISP interpreter, 
$1000 - PDBASE*** - Entity 

Relational Data-base. To be 
released soon. Info, available, 

IOTC Inc. 

910 / Sully / Laramie, WY 82070 

Trademark Regents University of 
Calif. 

•Trademark AIIS Inc. 

** Trademark IOTC Inc. 

(307) 721-5818 


DRV Electronics Offers 


MP1 Drive 51 with power supply a case 

Parcorti Doubler II 

Percom Data Separator 

Percom Drive Kits tar Model Ml also available. 

Full Warranty. Complete repair service, 

Immediate delivery an all mall orders. 


15/16 r r x3 W wh ite pressu re 

1 up - pin feed sensitive 

PRICE INCLUDES SHIPPING 

Packed 5M per box Mir order 1 box SI4,95 
Check with order Mass Residents add 5% Sales Tan 

SC CHECK-MATE M 

P,0. Box 103, Randolph, MA 02368 
Telephone: 617-963-7694 


i€L€CTRONICS 

151M‘40TH AYE.. SURREY 

B.C, CANADA V3S*N7 


Circle 201 on inquiry card 


Circle 56 on inquiry card 


Circle 133 on inquiry card, 


256K RAM 


SoftWare 


New 256K dynamic RAM card 
for S-100 bus. Meets IEEE 696 
standard. Full parity, either 8/16 
bit data path. Includes 
acknowledge line for use with 
asynchronous processors, such 
as the MC68000. Plus many 
more advanced features. 
200nsec standard, 150 nsec 
optional. 

$3795 

OEM pricing available 

Empirical Research 
Group, Inc. 

PO Box 1176 
Milton, WA 98354 
206-631-4855 


DOT MATRIX PRINTERS 

SUPER DISCOUNTS ON 

MX-80F/T lower! NOW 
MX-80 
MX-100 


APPLE, PET, ATARI, TRS 80 


You know there is an alternative 
to Retail Software Prices. We offer a 
fast, easy method of buying quality 
software at excellent discounts. 
Your software needs are our only 
business. 

Circle reader service number for 
our current catalog. 

Software Supply Corp. 

P.O. Box 24322 
Tampa, Fla. 33623 

(813) 877-3851 


LOWER! O I 
We also stock direct connect cables for 
TRS-80, Apple, Atari, Pet or RS 232 

CALL TOLL FREE 


Circle 154 on inquiry card. 


Circle 231 on Inquiry card, 


Circle 383 on inquiry card, 


EPSON 


GRAPHICS ROM’S 
AVAILABLE 































































uc/L 




P.O. Bax 443DX 
Santa Clara, CA 95054 
Will calls: 2322 Walsh Ave. 
(408) 9BS-1640 

Same dey nhlpmenl. Rrsl line parts only. Factory tested. Guaranteed 
money tack, Quality IC's and oilier componems ai lactory prices. 

INTEGRATED CIRCUITS Phone orders only (BOO) 538-8196 


(ELECTRONICS 



CA30K 1.» 

CA3C99 3,40 

I WjKJIAN'XH 34 


ELECTRONIC SYSTEM KITS 

Apple Peripheral Kits 

SERIAL 1:0 INTERFACE 0 to 39,000 baud. 
DJ.fi., Input & output from monitor or basic, or 
use Apple as intelligent terminal, Ed only (P/N 2) 
*14.95, Kit (P/N 2AJ $51.26, Assembled (P/N 
2C) $62,95. 

PROTOTYPING BOAR D (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT SOARD 6 triacs, 
each can switch 110V, GA loads, Bd only (P/N 
210) $19.20, Kit (P/N 21OA) $119.55. 
QPTQ-iSOLATED INPUT BOARD 3 inputs, can 
be driven from TTL logic, Bd only (P/N 120) 
$15.65, Kit (P/N 12QA) S69.95. 
interlace Kile 

SERIAL.'PARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw selectable 
polarity of input and output strobe, 5 to B data 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit. +5 & -12V 
required. Bd only (P/N 101) $11.95, Kit (P/N 
101 A) $42.89, 

R5-232/TTL INTERFACE Bidirectional, re¬ 
quires — 12V, Kit (P/N 232A) 19,95, 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits. Kit (P/N 7901 A) 

$14.95. 

PROM Eraser 

Win erase 25 PROMs in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver¬ 
sion $70.50 (with timer $109.50) 

NiCad Battery Flxer/Cfiarger Kit 

Opens shorted caffs that won't hold a charge and 
then charges them up, all in one kit w/fuii parts 
and instructions. $9.95 


280 Microcomputer 

16 bit I/O, 2 MHz clock. 2K RAM, ROM Bread 
board space, Excellent tor control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20,00. Power 
Supply Kit $35.00. Tiny Basic $30.00, 

Modem Kit $60.00 

State of the art, orip., answer. No tuning neces¬ 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd only 
$17.00. Article In June Radro Electronics 

60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.05 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp kit w/full instruc, 

Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, alphanu¬ 
meric display ROM monitor,, telly expandable. 
S413.00. 4K version $449.90 4K Assembler 
$35-90. &K Basic Interpreter $65.00. 

Special small power supply &V 2A 24V 5A 
assem. in frame $59-00. Molded plastic 
enclosure to fit both AIM 65 and power supply 
$52,50. AIM 65 IK in cabinet with power supply, 
switch, fuse, cord assem. $559.00, 4K $579,00. 
A6540-5000 AIM 65/40 w,16K RAM and monitor 
$1295,00. RAM Board Kif (16K, $195) (32K. 
$2151. VD640 Vitteo Interlace Kit $119.00. MT 
$149,90, Complete AIM 65 In (bin briefcase with 
power supply $516.00, Special Package Price: 4K 
AIM. 8K Basic, power supply, cabinet $629,00 
AIM 65/KIM/SYM/Super Elf 44 pin expansion 
board: board with 3 connectors $22.95. 



RCA Cosmac 1802 Super Elf Computer $106.95 


The Super Elf is a smalt single board computer that 
dues many big things, it's an excellent computer 
for training and for learning programming with its 
machine language and yet it's easily expanded 
with additional memory. Full Basic, ASCII 
Keyboards, video character generation, etc 
ROM monitor; State and Mode displays; Single 
step; Optional address displays; Power Supply. 

Audio Amplifier and Speaker. Fully socketed lor all 
EC's; Full documentation. 

The Super Elf includes a HUM monitor for pro¬ 
gram loading, editing and execution with SINGLE 
STEP lor program debugging which is not in 
eluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip oper¬ 
ating with the unique Quest address and data bus 
displays beiore, during and alter executing in¬ 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on b LED indicators. 

An RCA 1661 video graphics chip allows you to 
correct to your own TV with an inexpensive video 
modulator tD da graphics and games There is a 
speaker system included for writing your own 
music or using many music programs already 
written The speaker amplifier may also be used to 
drive relays for control purposes. 

A 24 key HEX keyboard Includes 16 HE* keys plus 
load, reset, run, wail, input, memory protect, 
monitor select and single step Large, on board 
displays provide output and optional high and low 
address There is a 44 pin standard connector slot 

Super Expansion Board with Cassette interface $89,95 


for PC cards and a 50 pin connector slot for the 
Quest Super Expansion Board Power supply and 
sockets tor all IC's are included plus a detailed 
127 pg. instruction manual which now includes 
over 40 pgs. of software info including a series of 
lessons to help get you started and a music pro¬ 
gram and graphics target game. Many schools 
and universities are using the Super EH as a 
course of study. OEM'S use it for training and 
R6D 

Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $196.95, High 
address option $6.95, Low address option 
19.95 Custom Cabinet with drilled and labelled 
plexiglass front panel $24:95, All metal Expansion 
Cabinet, painted and silk screened, with room for 
5S-100 boards and power supply $57.00. NiCad 
Battery Memory Saver Kit $6.95. AN kite and 
options also completely assembled and tested 
Questdata. a software publication for 1902 com¬ 
puter users is available by subscription for $12.00 
per 12 issues Single issues $1.50. Issues 1-12 
bound $16.50. 

Moews Video Graphics $3.50, Games and Music 
$3.00, Chip 3 Interpreter $5.50, Starship 4K cas¬ 
sette $14.95. 

Free 14 page brochure 

of complete Super Elf system. 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 4K pf Jew power RAM fully address¬ 
able anywhere in 64K with btilll-m memory pro¬ 
tect and a cassette interlace. Provisions have 
been- made for ail other options on the same board 
and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
lor up to 6K of EPROM (2706. 2758, 2716 orTI 
2716) and is tolly socketed. EPROM can he used 
for the monitor and Tiny Sasic or other purposes. 
A IK Super ROM Monitor $19,95 is available as an 
on hoard option in 2706 EPFtDM which has been 
preprogrammed with a program toader/edlfor and 
error checking multi tile cassette read/write 
software, (relocatable cassette file] another exclu¬ 
sive from Quest. II includes register save and 
readout, block move capability and video graphics 
driver with blinking cursor. Break points can be 
used with the register save feature to isolate pro¬ 


gram hugs quickly, then follow with single step. If 
you have the Super Expansion Board and Super 

Monitor ite monitor is up and running at the push 
of a button. 

Other on board options include Parallel Input and 
Output Ports with lull handshake They allow easy 
correction of an ASCII keyboard to the input port, 
RS 232 and 20 ma Current Loop for teletype or 
other device are on board and if you need more 
memory there are two S-10D slots for static RAM 
or video boards. AEso a IK Super Monitor version 
2 with video driver for full capability display with 
Uny Basic and a video interface board. Parallel 
I/O Purls $05, RS 232 $4.50. TTY 20 ma l/F 
$1.95, S-1DD $4.50 A 56 pin connector set with 
ribbon cable is available at $15.25 for easy con¬ 
nection between the Super Ell and the Soper 
Expansion Board. 

Power Supply Kit for the complete system (see 
Mufti-volt Power Supply below). 


Quest Super Basic V5.Q 

A new enhanced version of Super Basic now 
available. Quest was the first company worldwide 
to ship a full size Basic for 1802 Systems. A 
complete function Super Sasic by Run Conker 
including floafing point capability with scientific 
notation (number range i.^E 59 ), 32 bit integer 
±2 billion; multi dim arrays, string arrays; string 
manipulation: cassette I/O: save and load, basic, 
data and machine language programs; and over 
75 statements, functions and operations. 

New improved faster version Including re¬ 
number and essentially unlimited variables 
Also, an exclusive user expandable command 
library. 

Serial and Parallel I/O routines included 

Super Baste on Cassette $55.00. 


Super Color S-l00 Video Kit $129.95 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computet 
controlled. Memory mapped. IK RAM expand¬ 
able to 6K. S-TDO bus 1802, 8030, 6Q&5, 280, 
etc. Dealers: Serai for excellent pricing/margin 
program. 


TVpe-N-Talk by Votrax 

Text to speech synthesizer with unlimited- vocabu¬ 
lary, built-in text to speech algorithm , 70 to 100 
hits per second speech synthesizer, RS232C 
interface $369-00, 


1802 16K Dynamic RAM Kit $149,00 

Expandable to 64K. Hidden refresh w/clocks up to 
4 MHz w/no wail states, Addt. 16K RAM $25.06, 
5-100 4-stot expansion $ 9.95 

Su per Monitor VI, I Source listing $15 00 


Multi-volt Computer Power 


.5 amp. I2v .5 amp. - 12v option =5v, ±12v 
are regulated. Basic Kii $35.95, Kit with chassis 
and all hardware $51,95. Add $5.00 shipping. Kit 
of hardware $16,00, Woodgrain case $10.09. 
$L50 shipping. 


Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex¬ 
pansion). High and low address displays, state 
and mode LED's optional £10,00, 


TERMS: $5.00 min. order U.S. Funds, Calif, residents add 6% tax. 

$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%; orders under $25.00—10%. 


FREE: Send far your copy of our NEW 1981 
QUEST CATALOG. Include 88c stamp. 


Circle 360 on inquiry card. 


BYTE December 1QB1 505 



















Convert your TRS-80 into a 

DEVELOPMENT SYSTEM 


Z-80 In-Circuit 
emulation and 
EPROM/EEPROM 
programming in 
a single compact 
unit 


Debug stand-alone 
systems with 
program in 
TRS-80 RAM, 
then copy working program into PROM, 

Only $329 including personality module 
for 2716,2516,2758,2508,2532,2816, 
2808,48016. 

ORION INSTRUMENTS 

172 Otis Ave, Woodside, CA 94062 
(415) 851-1172 


Circle 323 on Inquiry card. 


ANALOG** DIGITAL 
DIGITAL** ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 



For additional details about the AD-TOC-4 and other 
fine California Data Corporation 100% individually 
tested, high cell ability products, circle the reader 
service card number below dr for faster response 
write or can us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road, Suite C 10 
Mew bury Park, CA 91320 

(805) 498-3851 


Circle 51 on Inquiry card. 


3M 




Any the finest in data recording 
prod vets from your D fSKDNN ECTtON. 

PHra/IO 

514" (soft, to or tt hard) $ 27°° 

8” (single side / density) 27 °° 

8" (reversible, sgl. density) 40 00 
8" (sgl. side. dbl. density) 35 00 
8" (dual side, dbl. density) 40 °* 
*K or VISA, add I 05 

' Postage and handling Included 
' Send check, MO, MC ar VISA to 

DISKONNECTION 
POB. 538 

Mpls. Minnesota 55440 

7412/871-1877 before rwwi CST 


FULL 


ELIZA 


FOR YOUR MICRO! 


AT LAST' A FULL IMPLEMENTATION at toe ortglnil ELIZA 
program is now available io rwn cn your microcomputerr 

Created al MIT in 1066, ELIZA has become ihe world's moat 
Celebrated arlrficial Intellige-nce demonsirslipri program , ELIZA Is 
a non-directive p&yct-iotoeraplst who analyses Bach. sletamant as 
ytKj type ii toand then responds wllh her awn com mentor question 
— and her remarks often sSarlllinflly appropriate! 

Deshgnad to run att a targe mainlrame, ELiZA Has h.lihen& been 
unavailable to parsonat eempu-wr usere except in greatly stripped 
down versions lacking the sapfctaltairlpn which mada toe ojlglrtal 
progriim sc lasclnatlng. 

Now, dsm-ihfiw microcomputer version possessing the FULL power 
and range ert expression cl Ihe original Is being offered at Use 
inlroduclory price ol only Sag And if you want to find out how sJse 
dess il ptH teach bar !o do more) wn wNI toclode the complete 
Source Program tor only 520 additional. 

Order your copy of ELIZA today and you'll never egainwontfer hew 
lb respond when you hear someone say "QMy. Sat's see whai this 
e&mpuler of yours car, actually do!" 

ELIZA IS AVAILABLE IN THE FOLLOWING DISK FORMATS: 

II CP/M bn 


ARTIFICIAL INTELLIGENCE RESEARCH GROUF 

921 NORTH LA. JOLLA AVENUE 
.nmM LOS ANGELES. CALIFORNIA 90046 JUL 
| (Ziaj05a^3*e <zi3> es*-22t4 QE? 

MC. VI$A and CHECKS ACCEPTED ‘ " ‘ 


Circle 130 on inquiry card. 


Circle 32 on inquiry card. 


CP/M® Compatible 
SGOLD DISKS 
Z-80 Software 

Z-8Q Disassembler $175. 

ppd 

c r eates assembly language source files 

E-ZText $75. 

PPd 

unique text file word processor 

Bawer-Stewart 
S Associates 

POST OFFICE BOX 1389 
HAWTHORNE. CALIFORNIA 90250 
213/676-5055 

WS4 TraUemath 

:■■■■ DrgiEal Research 


Z-80 and 8086 FORTH 

Z«F FORTH— i com plats program development system Ueoa 
standard CPrM* compatible random access disk files Mr screen 
Storage Package includes: -nlerpratePcompilar with virtual mam- 
cry manflgsmshL linn editor, screen editor, Z-EM3 Assambter, de¬ 
compiler, ulillllea. dentohaltalltm programs, and 0D pegs usar 
manual System requirements Z-8Q tnlcrccomouier, 48 kbytes 
RAM, CPfM 2-2 at M P7NT 1.1. 150.00 

Z-1D FORTH WITH NAUTILUS SYSTEMS CROSS COMPILER. 
Esrtendfmodlfy The FORTH runlulrt System, recompile on a has I 
computer tar a different target computer, generate heedsrluss 
code generate RQWtabte cade wllh »mtialtied variables. Support:» 
toward relerenctog. to any word nr label Produces toad map and 
llal of unresolved symbols. 107 page manual System raqu^lre- 
rrmnla as- fcKZ-HD FORTH above 


tKIBfi FORTH WMh line editor, screen editor, assembler, and 
uHlllles Uses alandard CPrM compel Ibto random access Pi las lor 
screen storage. Requires S066 ar 8GB0 rfltoroeeroputor, *4 kbytes 
HAM, auto CP7M-86 operating ay stem. S H»,00 

MACHINE TEST PROGRAM PACKAGE for Z-00 systems. Includes 
memory, Happy disk, punter, and terminal tests wlto ell source 
code. fttqu lies cppm 2,2. sw.qq 

All software diatobuted Cm elghl-Utoh Mil sectored single denary 
drakatles Prices incl ude shipping by Tltet class dr UPS within U5A 
Or Caned* COP charges extra Purchase orders accepted el (MU 
discretion iQPi'M end MPJM are ragialerad trademarks d Digdal 
Heaaarch, Inc. Z-flO Is a reglstored irademark of ZHog, Inc.l 

Laboratory MicfOBystams 

414? B&eitioven Street 
Los Angeles, CA 90086 
(213) 390-9292 


Circle 47 on Inquiry card. 


Circle 216 on inquiry card. 



QUARTZ CRYSTALS 


PLOTTING SOFTWARE 
Calcomp compatible, for 

EPSON and HIPLOT with 

CFK, FORTRAN, and BASIC 


5742fifl ().«*■« 2IJ.MC, B 6 *Z.Br6 B 4*8128 ft 

MJCfl 56191 y«'VJ«D J63E3R B 4?ft?64P A73TB8 ft 

IOWA 51143-1 9!«!i60H 7EIIU1 Jf JIB7H H H? HILII! II 

' MM A ktfib-ft (0 LMJtl b 7?62bke ]0 3T6fl D 4? 0630.1 4UKV 0 

' 843J ft 5.0U2B 192458 0 3636.159 3B.«« U 41 0600 B 403066 0 

MKDA r, I Km H IIJlWH-n 7550UBB 3B.6JM 0 40 0010 0 40.66610 

1 B0T1A 1144 H 111 t?b&-0 36RP06 E 0fl.?ro0 0 40Jf4B B 407606 0 

I.45J6 4 615630 0 iMfSE-fl D.BQD 0 3001206 40.1650 0 IB.fl.'K 0 

'HI 4 670700 0 |0.t»fi-| 1 ,'0005 0 305600 * 137598 0 407OK 0 

0 0.4W B 11 IW1 3LB5O6 0 .^0660 0 403318 0 Ifiimi 

'.®66B 6 5536 0 If 105-0 78 1006 0 M ,"530 0 43.1JD0 0 400120-1 

ICDDA 0.325301 n.JiflM 2B£7f00 3ft0.r60 0 I3.«fi0 »25flb-l 

LB7-1 E.^WOft IIJA6M 2B75ffifl 30.9670 0 V Utok K 

L20M fi.0dO3-i M4T7B-I 29 0F50 1 40.A44SB 434440-1 

:2ttlfiA 10063-1 IIUGfl.t 73937H 0 405520 0 43 5550-0 0I 7J70 B 

.506-8 Z 0336-1 11U10 S 3O.604S-B 400)20 0 43,8200-0 B18500-8 

.5J6-0 7.0818-1 17440 i 30.3BI6 0 400330 0 43.0060-0 520I7BB 

tOO-B J.IB3B-1 1401121 30.02*0-0 40BP5B-1 437Tt0-0 5075*0 

IW3-B 7 25B0-S 144306 6 *60000-1 430120-H BOfiBfi-l 

.HSS-B 4006-0 15000-1 3I.4JJ1-B *60250-0 4301*0-0 6675*0 

4BU-B 16556-B 154408 0 3l.)mB 41.DOO0-0 130518-B 6675*0 

6tBff-B IHie-B 155066-0 3I«*I 4I.IBB0-B 430^60 764*0-1 
66*0 0.I0IS-B (0600-0 H? 00(3 0 41.3100.0 4332MB 75D*M 

83*4 0 330-0 (63041-0 33JS»B 4K03X0B 440D5B M0330-6 

9152-1 0 4WS-B PfJZIl B 33*258,0 42.00M-B 44071-0 99J6fi0-0 

MM-6 0.57* 0 17.2422-0 34*S»fl 425BM-B 4O7M-0 [*.0060-0 

.0600-1 H.80S6-R I0JWDB 34-75*1 47.62*1 0 147771-0 HkieM-B 

1203-e BY^n iy -=azi: u 34.97700 4770*0 45.17S6-B im.i«ii0B 

.1056-0 09KGB 10 4000 0 359256 0 47 7^10 4U5ffi5-B I *.4060 0 

.1056-0 B472WI I0.75OS-B 3B CDC 0 421141 0 48.7D06-B HM.BGll-B 

LL - 12.M ALL 9 - il 56 Id 11 «R( *£SllCT il*. 

ADD SI 00 SH1PP3MG 
CAL. RES ADD G% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH AAIV ORDER 

QUALITY COMPUTER PARTS 

P.Q BOX 743 / CHATS WORTH, CA 91311 


$ 589,00 


phone orders ( 305 ) 974-0967 

LOGICAL DEVICES INC. 

781 W OAKLAND PAR* &LVD * FT. LAUDERDALE FLORIDA 30311 


Circle 356 on inquiry card 


Circi© 155 on inquiry card. 


Circle £25 on inquiry card, 











































DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 

NEW! 




USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM's (450 NS) Are $3.95 Ea, With Above Kit. 


KIT FEATURES: 

1 Uses +5V only 2716 {2Kx0J EPROM s 

2 Allows up to 32K of soil ware on line 1 

3 IEEE S-100 Compatible 

4 Addressable as two independent 16K 
blocks. 

5. Cromemco exlended pr Morthstarbank 
select 


7 Any or all EPROM locations can be 
disabled. 

S. Double sided PC board, solder-masked, 
silk-screened 

9 Gold plated contact fingers 

10 Unselecled EPROM's automatically 
powered down for low power 

11 Fully buffered and bypassed. 


6 On board wait slate csrcuilry if needed 12 Easy and quick to assemble 


32K SS-50 RAM 


*299 


00 


KIT 


For 2MHZ 
Add $10 


Blank PC Board 
$50 



For SWTPC 
6800 - €809 Buss 


Support IC's 
and Caps 
$19.95 

Complete Socket Set 

$ 21*00 

Fully Assembled, 
Tested. Burned In 
Add $30 


At Last! An affordable 32K Static RAM whh lull 
5699 Capability, 

FEATURES: 

1* Uses proven low power 2114 Static RAMS. 

2. Supports SS50C - EXTENDED ADDRESSING. 

3. All parts and sockets Included. 

4. Dip Switch address select as a 32K block, 

5. Extended addressing can be disabled, 

6. Works with all existing 6800 SS50 systems. 

7. Fully bypassed. PC Board is double sided, 
plated thru, with sOk screen. 


16K STATIC RAM KIT-S 100 BUSS 

PRICE CUT! 


$ 169 9 k 5 , 



16K STATIC RAM SS-50 BUSS 


PRICE CUT! 


KIT FEATURES -- . 

1. Addressable as four separata 4K Blocks. 

2. ON BOARD BANK SELECT circuitry (Cro¬ 
memco Stan da rd 11 ). Allows up to 512K on tine r 
3 Uses 2U4 (450NS) 4K Static Rams 
A ON BOARD SELECTABLE WAIT STATES 
5. Double sided PC Board, with solder mask and 
Bilk screened layout Gold plated contact fingers 

6 All address and data lines fully buffered ASSEMBLED & TESTEDADD S35 

7 Kit Includes ALL parts and sockets 

8. PHANTOM m pampered to PIN 67 

9, LOW POWER: under 1.5 amps TYPICAL from 
the +8 Volt Buss, 

10 Blank PC Board can be populated as any 
multiple of 4K. 



BLANK PC BOARD W/PATA-$33 
LOW PROFILE SOCKET SET-$12 
SUPPORT IC S & CAPS-$19.95 


FOR SWTPC 
6800 BUSS! 


OUR #1 SELLING 
RAM BOARD! 


ASSEMBLED AND 
TESTED - $35 


KIT FEATURES- 

1 Addressable on 1GK Boundaries 

2 Uses 2114 Static Ram 
3. Fully Bypassed 

4 Double sided PC Board Solder mask 
and silk screened layoul 

5 A'| Parts and Sockets included 

6 Low Power Under 1 5 Amps Typical 


BLANK PC BOARD— $35 COMPLETE SOCKET SET— $12 

SUPPORT IC'S AND CAPS—$19.95 


I dt'T*' STEREO! n £vv 

1 S-100 SOUND COMPUTER BOARD 


COMPLETE KIT! 

*84 95 

(WITH DATA MANUAL) 


At last, an 5-1QQ Board that unleashes the full power ol two 
unbelievable General Instruments AY 3-8910NM OS computer 
sound iC's Allows you under total computer control to 
generate an Infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC. 

ASSEMBLY LANGUAGE, etc 
KIT FEATURES: 

* TWO Gl SOUND COMPUTER IC'S 

* FOUR PARALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO 

* ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS. PARTS AND HAHDWARE ARE INCLUDED 

* PC BOARD IS SOLDER MASKED. SILK SCREENED, WITH GOLD CONTACTS 

* EASY. QUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS 

* USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY 
Both Basic and Assembly Language Programming examples are included. 

SOFTWARE: 

SCL™ is now available! Our Sound Command Language make? writing Sound Effects programs 
a SNAP! SOL™ also includes routines lor Register-ExamInft-Modily, Memory-Examine-Modlly. 
and Play-Memory, SCL’ - is available on CP/M' compatible diskette or 2700 or 2716. Diskette - 
124.95 2708 - *19.95 2716 - $29.96. Diskette Includes the source, EPROM'S are ORG at 
E0D0H. (Diskette Is 8 inch Sell Sectored) 


BLANK PC 
BOARD W/DATA 
$31 


SPECIAL PURCHASE! 

UART SALE! 

TR1602B - SAME AS TMS6011, 
AY5-1013, ETC. 40 PIN DIP 


TR1602B 


$295 


EACH 


4 For $ 10°° 


CRT CONTROLLER CHIP 

SMC ffCRT 5037. PROGRAMMABLE FOR 80 * 24 T ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 


4K STATIC RAM 

National Semi. MM5257. Arranged 4K x 1. +5V P 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 

8 Fon $16 32 for $59.95 


NEW! G.l. COMPUTER SOUND CHIP 

AY3-S91D. As featured in July, 1979 BYTE' A fantastically powerful Sound & Music 
Generator. Perfect lor use with any 6 Bit Microprocessor Contains'3 Tone Channels. 
Noise Generator, 3Channels of Amplitude Control. 16 bil Envelope Period Control. 2-6 
Bit Parallel I/O. 3 D to A Converters, plus much more 1 All in one 40 Pin; DIP. Super easy 
interface to the S-100 or other busses. $11,95 PRICE CUT! 

SPECIAL OFFER: 5 14. 9 5 each Add $3 for 60 page Data Manual 


Digital Research Computers 

** (OF TEXAS) B 

P-Q. BOX 401565 * GARLAND, TEXAS 75040 » (214) 271-3538 


TERMS: Add $2.00 postage. We pay balance, Orders under $15 add 75ft 
handling No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85<t tor insurance. 


'TRADEMARK OF DIGITAL RESEARCH. 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 




















































FREE! 

1981 

DISCOUNT 
ELECTRONICS 
CATALOG 

JOIN THE PAK! 

Send tor our Free calalog and become a 
mem bur of our exclusive Pah 
members receive Poly Pahs’ 
ex tiling catalog several 
limes a year we oiler: 

Penny Sales. Free 
Premiums and Low, 

Low Prices on a wide variety a 
Eletlronic Products such as Computer Perjph 
erals. Integra led Clrculls. Speakers. Audio 
Equipment, Rechargeable Batteries, Solar Prod 
uets. Semiconductors, and much, much more' 
Take advantage gl Our 25 years as America's 
foremost Supplier ol discount electronics 


POUT PAKS, INC, 

P.0- BOX M2; BT12 

^5, LTNN FIELD, KA. 01MQ (817] 245- 5B2B 




WANTED: 


APPLE, PET, TRS-80, CP/M 

SOFTWARE 

Westico is a publisher and distributor of 
professional software for microcomputers 
If you have a new program ready for 
distribution or want yourexisting programs 
to reach a larger market, contact 
Phillip WoeMhof, V.P. Mktg. 

Westico, Inc. 

25 Van Zant Street 
Norwalk, CT06855 
(203} 853-6880 

To increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution 

WESTICO 

Tine Software Express Service 


A 

PROFESSIONAL 

MICROCOMPUTER 



the best value on the market 

• m 4MHZ * 64K RAM 


• DUAL B" DRIVES • 12 MB STORAGE 

• 2 SERIAL I/O *2 PARALLEL I/O 

• OPERATING SYSTEM AND UTILITIES 
MICRO BUSINESS ASSOCIATES, INC. 
500 SECOND STREET 

SAN FRANCISCO. CA 94107 
415-957-1343 


Circle 347 on Inquiry card. 


Circle 252 on inquiry card. 


DON’T GET 
STUCK. 


Sloppy software contracts 
cost money and cause 
misunderstandings. Consult 
us before you sign a contract. 
We offer contract services to 
both customers and suppliers. 
Call or write 
Robert E. Brown, Esq 
(716) 232-5300, 

■ Basic m Forth ■ Cobol 
■ Fortran ■ Others 


Middleton, 

Wilson, Boylan & Gianniny, 

Attorneys at Law 

900 Mrdlown Tower, Rochester NY 14604 


AC 85 CP/M* SYSTEM 

Assm., Tested 
& Burned In 
for one week 

Features: 

• One board 8085 Computer 

• 2 - S A BOOR* (1,2 megabytes) 

• CBiOS Diskette 

• Installed and wired in a cabinet with 
P/S and Fan ready to plug-in 

• Manual 

• 17W' W x 17 M D x 10'* H 

• SYSTEM with 2 SA850R (2,4 mbytes) 

$ 2750.00 

CP/M Floppy Disk Operating System $150 
Check or Money Order 

■) 

* CP/M Is a registered trademark of 
Digital Research, Inc 


0 


autocontrol I 


11744 Weatline Industrial Dtp 
St, Low*, MO 63141 
(314) 432-1313 



ATARI 



GRAPHICS 
ON: EPSON PRINTERS 

CENTRONICS 739 
IDS 445G 
TRENDCOM 

Dumps anything on rhe screen to the printer 

To Order Toll Free 


1-800-344-7493 

!n CA. a for Service £203! 667 2B88 

HCS. irsc. - C® 

1125 N. Golden Stale Blvd — 
Turlock, California 95380 ^dd 



Circle 273 on Inquiry card. 


Circle 39 on inquiry card. 


Circle 232 on Inquiry card. 



NEW for 
the '89 from 


MAGNOLIA fl 


MICROSYSTEMS 


DOUBLE DENSITY 
DISK CONTROLLER 

for both 5V4" & Q fr drives 

only $595 complete 

including CP/M™2 ,2 

MAGNOLIA MICROSYSTEMS, INC. 
2812 Thorndyke W.. Seattle 981 S3 
12063 285-7266 (SOO) 42S-2B41 

CP/M e a trademark nf Digital Research 


Circle 233 on Inquiry card. 


CHIPS 


'& 


DALE 


THE INFLATION RGHTERSI 
_ RAM — 


4116 200ns fi/$ 13.00 

4116 I50as 8/S 16.00 
21J4L 300ns 6/316*95 
2II4L 200asa/Sl6.00 
4164 aOOra $13.00 

— EPROM — 

2716 (5Vj450ns 8/33.90 ca, $4* 15 ea. 
2732 <5V>450ns 8/310.50 ea. 3 10.75 ea. 
2532 (5V)45Qn* 0/S 12.00 ea. $ 12.50 ea. 

Please allow up to 3 wks. for personal checks to 
clear. 

Add $2.50 Shipping 5 Hand ting 
C.O-D. *3.00, Wash, resident a jdd 5.4%, Sales Tax 
CHIPS C- DALE 
P.O, Bo> 31607 

Sea itie. Was h, Zip 9& 103 Waste r Ch arg e 

1-206-524-9126 VISA accepted. 


Circle 59 on inquiry card. 


STATISTICAL 

SOFTWARE 

ELF — Stepwise regression, fac¬ 
tor analysis, correlation coeffi¬ 
cients, crosstabs, simple statistics, 
t-tests, ANQVA* stepwise discrimi¬ 
nant analysis, all BASIC transfor¬ 
mations and more, $200.00 

TWG/ARIMA - Box-Jenkins for 
seasonal and non-seasonal models, 
identification, estimation and fore¬ 
casting. Introductory Price: 
$260.00. 

Each includes a database 
manager, numeric software key¬ 
pad, and is menu-driven, Each re¬ 
quires an Apple II with Applesoft, 
48K, and DOS 3.3. 

For further information, write 

T&ixcdertda* 

3907 Lakota Road 
P.O. Box 10114 
Alexandria, VA 22310 

* Apple II and Applesoft are trademarks of 
ihe Apple Computer Company 


Circle 439 on inquiry card. 
































You’ll like our service. You’ll loveour price! 



complete computer 
system on a board. 

Superboard II uses the ultra power¬ 
ful 6502 Microprocessor 
8K Microsoft BASIC-in-ROM 


Scientific Superboard II $ 329 . 


* 4K static RAM on board, expand¬ 
able to 8K 

* Full 53-key keyboard, with upper 
and lower case. Rus user expand¬ 
ability. 

* Video interface and audio cassette 
interface. 

The Ohio Scientific Superboard II at 
$329 — in today's economy — has got 
to be the best buy by far. It will enter¬ 
tain you with spectacular graphics 
made possible by its ultra high resolu¬ 
tion graphics and super fast BASIC. It 
will help you in school or industry, as an 
ultra powerful scientific calculator. Ad¬ 
vanced scientific functions and a built-in 
" immediate*' mode allow you to solve 
complex problems without 
programming. 


The Superboard II can be expanded 
economically, for business uses, or to 
remotely control your home appliances 
and security. Even communicate with 
other computers. 

Read what’s been written 
about Superboard II: 

"We heartily recommend Superboard II 
for the beginner who wants to get into 
microcomputers with a minimum cost. 
A real computer with full 
expandability.” 

—POPULAR ELECTRONICS, MARCH 1979 

“The Superboard II is an excellent 
choice for the personal computer en¬ 
thusiast on a budget.” 

—BYTE, MAY 1979 


Buy Now. Quantities Limited! 


OS-65D V3.3 Operating System 


610 Board For use with Superboard II and Challenger 1P. 
8K static RAM. Expandable to 24K or 32K system total. 


Accepts up to two mini-floppy disk drives. Requires + 5V 
@4.5 amps. $298 

Mini-Floppy Disk Drive Includes Ohio Scientific's PICO 
DOS software and connector cable. Compatible with 610 
expander board. Requires + 12V @1.5 amps and + 5V 
@0.7 amps. [Power supply & cabinet not included.] 311 

4KP 4K RAM chip set. 79 

PS-005 5V 4.5 amp power supply for Superboard II- 45 

PS-003 1 2V power supply for mini-floppies. 45 

RF Modulator Battery powered UHF Unit. 35 

Cl P Sams Cl P Service manual 8 

C4P Sams C4P Service manual 16 


Ohio Scientific and independent suppliers offer hundreds of programs 
for the Superboard II, in cassette and mini-floppy form. 


Supports a command “KERNEL 1 *, Microsoft 9-digit 
BASIC, a 6502 Assembler Editor and debugger utility. 
Available for C1P, C4P and C8P floppy disk computers. 

• Expended to a seif-teaching operating system V3-3 comes in 
s 6 disk set with an easy-to-Toilow mama which leads the first 
time user from the operation of simple menuized programs 
through programming in BASIC and Storing data on disk to a 
complete program development system with advanced 
capabilities . 

» BASIC feature expansions including a full feature screen 
editor, full upper/lower case compatibility with "Normal” 
typewriter operation, PRINT USING, and screen formatting 
capability. 

* Improved graphics sipxrt; including direct X, Y plotting and 
the ability to dump medium resolution (64 x 128] graphics 
directly to the AC-19A low cost printer. 

• Enhanced utilities inducing greatly simplified Create, Initialize 
and Delete functions, new single Disk Copier, a comrnunications 
support utility for the optional modem end Resequencsr. 

* Compatible with OS-65D V3.2 files and programs but has 
greatly improved disk I/O throughput. 

24K Ham Required Only 979 


Freight Policies All orders of $100 

or more are slipped freight prepad. Orders of less then 
£100 please add $4.00 to cover shippbg costs. Ohio 
residents add Ohio Sales Tax. 


To Order: Or to get our free catalog CALL 1-800-321-5805 TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE accorc Ohio residents call: (SI6) 464-8047. Or 
write, including your check or money order, to the address listed below. 



Hours: Ctf Monday thru Friday. 
0:00 AM to 5:00 PM Eastern Time 

TOLL FREE: 1-000-321 5BOB 


Guaranteed Shipment 

Cleveland Consumer Computers & Components 
guarantees shipment of computer systems within A3 
hours upon receipt of your order. Our failure to ship 
within 40 hours entitle* you to 935 el software, 
FREE. 



CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 

P.O. Box 46627 
Cleveland, Ohio 44146 


I 

I 

I 

I 

I 


Order Form: 

CLEVELAND CONSUMER 
COMPUTERS fi COMPONENTS 
P.O. Box 48S27 Cleveland, Ohio 44146 

□ Superboard II $329. 

□ BID Board $298. 

□ Mini-Roppy Disk Drive $311. 

□ RF Modulator $35. 

□ 0S-65D V3.3 (Specify System] $79. 

□ DIP Sams Service Manual $8. 
(Attach separate sheet for other items.] 


NAME: 


ADDRESS:. 

CITY: _ 


STATE:. 


. ZIP:. 


PHONE:_ 

Payment by: VISA. 


MASTER CHARGE. 


MONEY ORDER. 


Interbank # (Master Charge]. 


Credit Card Account # 

Expires 

TOTAL CHARGED OR ENCLOSED $_ 

Orders of leas than $100, please add $4.00 to cover shipping costs. Orders wil be accepted from U.5, end Canada criy. 
All prices quoted ere US-, date of pdbScatkn. stoidard UPS sapping FOB the factory. 

prick sugjstt to change without notice b 


_JOhio Residents add OhioJSefes Tax] 


Circle 62 on inquiry card. 
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RS-232 PROBLEMS? 




m 



LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER¬ 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TEHMINAL 
READY. THE RS-232 TESTER RE¬ 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
BBlB ELECTRONICS 

BOX 475/MENDOTA, IL 61342 



If you have a Z-8G based S-100 system, 
our memory board should be yours. 

Our state of the art design uses prime 
quality 64K DRAM chips and F-series 
address logic to implement a full 64 
KILOBYTES of high-speed (250 nSEC 
access) low power [400 mA) memory, 
ail on one half height ST0G board. 

A fully assembled and tasted memory 
board with complete documentation for 
only $299. Unbeatable! $ 

Phone Orders: 

U.S.A. 

(313) 455-3202 
CANADA 
(416) 294-5473 
521 LEICESTER PLYMOUTH, Ml. 48170 
BOX 81, WH ITE VALE, ONTARIO L0H1M0 


a 

a 

m 

ASSOCIATES 




NEW IFR FLIGHT SIMULATOR 
RUNS ON 

Appla II 48 K Applesoft DOS 3.3 

Puts you behind a set of instruments so real 
you could actually fly an airplane with them. 

No toy this. It Includes all primary in¬ 
struments, ADF, ILS, and VOR approaches, 
and, even an XY plot after each flight. 

*25,00 at your Computer Store. 

Or direct from 

PROGRAMMERS SOFTWARE 
B ex 199 

Cabot ARK 72023 
(501) 843-2988 


Circle 42 on inquiry card. 


Circle 188 on inquiry card. 


Circle 353 on inquiry card. 


ISIS > CP/M® 

Full bi-directional file transfer capabilities 
are provided in the ISIS-CP/M utilities 
package. Written in machine language 
and running under CR M, these utilities 
permit the CR M user to read or write files 
direct to/from an ISIS Diskette. They will 
run under any version of CP/M without re¬ 
gard to diskette density The complete 
package is $250,00 including user's man¬ 
ual. Write for free brochure on other CP/M 
software, 

CPW is a rmistened Iradsmajrii; of Digital Rpsflftr<Jr 
l$IS is a sradarnark of Intel Corporation 



SOUTHERN 
COMPUTER 
SYSTEMS, INC. 

P.O Box 3373A 
Birmingham, AL 3S255 
(205) 933-1059 


Circle 368 on Inquiry card. 


D Dysan 

CORPORATION 


Solve your disc: pvobkxna, buy lOO%atirface 
tested Dysan diskettes. AH cutter* shipped 
Cram stock, within 24 houxm. Call toll F REE 
(800) 235-4137 fm prices and Information. 



Circle 331 on inquiry card. 



©^nu 


EIA RS-232-C 

• Quality Cables 

• Immediate Delivery 
» Low Prices 


*16-25 conductor (M or F) 15.85 & .50/ft 

13-15 " ** 13,90 & 40/ft, 

9-12** " 12.90 & ,30/ft 

5-8 H 1+ 12.10 & .25/ft. 

1-4 " " 11.30 a ,15/ft. 

SPECIFY; Male or female connectors 
Length of cable 
Pins to be connected 

♦Plus Shipping - All orders pre-paid or C.G.D 

Communication (215) 

Cable 319 Louella Ave 

Company Wayne, PA 19G87 


Circle 71 on inquiry card. 



AUTO-DIAL/ 

AUTOANSWER 

MODEM 
FOR 

$224.95!* 


The MICROCONNECTION 1 " can dial 
and answer the telephone, run 
printers, decode busses, transcribe 
transmissions, answer/originate and 
direct-connect to the telephone 
system. Lots of terminal and host 
software too. For mare information 
write or phone: 

the mfcropenpfjerat corporation 


2643a TSlatH. N.E, 
Redmond. VIA 98052 
(206} 881 -7544 
-RSZE MK^QCQWNECTIOW* 





c .North Star 

BASIC UTILITY SET 


■ EDITOR — Create & edit a 
Basic program using 26 
commands, including 
GLOBAL locale & change. 

9 BPRT — Print & cross 
reference a Basic program. 

■ BPAK — Pack a Basic 
program. 

■ RE — Rename a disk file. 
A Cn plus $1.50 shipping, 
vpby Calif. Res. add 6%. 

Check. VISA, M/C 

5Z Software Systems 

1269 Rubio Vista Road. Altadena, Calif. 91091 
(213) 791-3202 


Circle 407 on Inquiry card, 




































Peripherals 



DISC DRIVE SYSTEMS 

Both 8” and SVa* dual disc drive cabinets 
are available with or without power supplies 
and disc drives. 


“D” SERIES ENCLOSURE 

For 8" Rack Mount Drives 

The dual 8" enclosure will hold two Shugart 801 /851 R drives 
in a horizontal configuration. The power supply features 
full regulation, external heat sink and 3 amp continuous 
rating on both the +24 VDC and the +5VDC outputs. The steel 
blue and grey cabinet has a 4 lf fan r multi-tap power 
connector/fuse holder, and a "Blue Ribbon” style 50 pin 
data connector, 


Item 

Order 

Price 

Enclosure only 

DC’8 

$ 100. 

Enclosure, Power supply, Cables 

DE-8 

240. 

Above with 2 Shugart 800/801 R Drives 

DE-8 

1100. 

Above with CP/M 2.2® and Controller 

DT-8 

1500. 



“S” SERIES ENCLOSURE 

For 8” Standard Mount Drives 


A formica covered wood enclosure for Shugart 800/801 
standard (not rackmount) drives is also available. It uses 
the same power supply as the steel 8” 


Item 

Enclosure only 

Enclosure, Power Supply, Cables 
Above with 2 Shugart 800/801 drives 
Above with CP/M 2.2® and Controller 


enclosure. 


Order 

Price 

SC-8 

$ 100, 

SE-8 

“ 240, 

SS-8 

900, 

ST-8 

1300, 



“MDX” SERIES ENCLOSURE 

For 5” Drives 

The MDX dual drive cabinet wilt mount two Shugart SA- 
400's or two Micropolis drives. It includes a 5” fan, & 5VDC 
@ 3 amp and 1 2VDC @ 3.4 amp power supplies. The steel 
cabinet is dual tone blue and grey to match the 1-8080 series 
enclosures. 

Item Order Price 

Enclosure only MDX-C $ 75. 

Enclosure, Power Supply, Cables MDX-PS 195. 

Above with 2 Tandon DS,DD Drives MDX-S 800. 

CP/M is a registered trademark of Digital Research 


TERMS: (1) PREPAY your order for the merchandise amount only - we pay the UPS freight 

(2) COD orders - UPS freight will be added 

(3) BAN KCARD orders - UPS freight will be added 

Note: Items SS-8, DS-8, 5T-8, DT-8 are over the 50# UPS limit and 
must be shipped by air or truck freight COD - Call for details, 

FULCRUM 

Distributed by 

COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE • SAN JOSE, CA 95112 • (408)295-7171 



Circle 441 on inquiry card. 
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— FdATH-UkA dFrSCt ItHSadad intsrpf&tivB syslam with 
structured assEintsiy tenouage (8000 mnerngnlcsl, 

— Appllcfiuon devejopmeni can utlllzs all GPIM (Hn) 
capabilities (editor, file system, stc.). 

— Includes rs-entranl multi-task executive with counting 
semaphores for TASftJMEG synchronliation. 

“-Supports Sinn OS, Single and double precision Integers, 

— Capable Of gsnorallng ROM-based stand-alons systems 
lar Csdicstad applications 

— AH source code supplied. No royalties on deflvallve solt- 
ware. 

— Fully dOcumsnted with 200 page reference manual in¬ 
cluding glossary and index of all standard words. 

Training seminar aualiable on requtsL 

— Send check ot money order for 549E-.00 to receivs manual 
and system (fl" single sided single density dlshelte) Damp 
system wilh manual 175.00, Manual Only 515.00. Atabsms 
residents add 0% salsa lax. 


Uc UNITED CONTROLS CORPORATION 

P 0 Box 4G20 Huntsville, Alabama, 35802 

( 205 ) 837*5144 


Circle 418 on Inquiry card. 



* EPSON 

* ZENITH 

• MAGNOLIA 
MICROSYSTEMS 

• CP/M-CQMPATfBLE 
SOFTWARE 


THE APPLICATIONS GROUP 



Circle 28 on inquiry card. 


a BASF 

Flexy- 
Disks ® 

SAVE 40% 

Write tor our 
complete list. 

Cl/ ** Specify soft, 

^ 1 0 or 16 sector 

1 side/aingto density..... 

1 side,''do ul)le density , . . . 

2 Sides/double density. . . 

Price/10 

.$26.70 

..31,90 

........ .37.10 

Qif Specify soft 
© Of 32 sector 

1 slde/slngle density. 

1 side/double density ... 

2 sides/double density. . 

.26.70 

.31.90 

.41,60 

CHECKS - VfSA - MC — C.O.O , 

(3 T3) 777-7730 ADD 32 SHIPPING 

LYBEISI COMPUTER SYSTEMS 
27204 Harper Ave. 

St, Clair Shores, Ml 48081 


Circle 228 on inquiry card. 


64K-2O0ns RAM (Japanese) 8jf$79.95 
16K-250ns RAM {NEC) 8/$9.95 

Color R.F. Modulator Kit: (5V) 
$14.95 

14 Amp S'100 Power Supply Kit 
$29.95 

50-60Hz, 100-240 VAC includes R.F.l. filter 
arid aua. 110V winding for fans and/or 
floppies 

SEAGATE 506 5M8y hard disk 
with S-100 controller, cables & 
full hardware and software 
documentation, $2195 

(add $100.00 for CP/M) 

Please include cost of shipping, handling and 
Insurance. We are philosophically against 
VISA & M,C, (for 5% who wouldn't be?) 


I Ue&lin ’ Electron ics 

735 Loma Verde, Palo Alto, CA 94303 
415-493-5930 

Send 36'SASE for our 16 page flyer. 


Circle 10 on inquiry card. 



Circle 91 on inquiry card. 


— Prtj/i’.iiirjriu/ — 

REAL ESTATE SOFTWARE 

br AWl-E. TIIS-tMl - PET 

■ PROPERTY MANAGEMENT SYSTEM: 5325 

* TflhirrL History 

* Owngrsqip Flies 

* Lila H*ll Report 

* Bunding ftaparts 

■ VJfincv Rope: 1 

* Uullilss R*bcm 

* Income flipcrl 

■ Tax Esgense Reporl 

• Auin Lets Cnarg* 

1 Prints Ctiacki 

* ftulur ntfl Chocks 

■ Prints RscotjUi 

■ PROPERTY LISTINGS,COMP ARABLES: *325 

■—SCREEN 6T— 

* Max/Mil* Pries 


* Units/inns/Ciiy 

* ZZ ituni/Llsririg 

* Max Prrto-/l(icorne 

* 1DDD Lie Ling /Dish 

* Mux Prrcp/Sq Foot 

* LiElmn Whim Fjsld 

* Mm Caskhnw 

* REAL, ESTATE ANALYSIS MODULES: *40.'Module 

* Home PturcMe 

• Tax DvlnrcMl fxchuigo 

* Income ^00 AJialysks 

* flPfl! Loan Analysis 

* Properly Salac 

* Loan. U morl-ialion 

• CoraHiclMH Coil/Prolit 

■ Dopfogiahon Anitysa 

* WORD PROCESSOR — 

MAGIC WAND: S2Si> 

S' Ihs 

A! Cefnputor Stem Fvtnrwtisrg 


nr Ordsr COD Diritt 


US Hesidonli add &% 5 pu Tix 

1 lealry 1 lompany 

1713-1 J73-M1B 


If 16-4-Ul Slrael. Manhattan SHach, CA SOSfifi 


FUJE INTO. 

ACCESS 

The Journal of Hicroconputer 
Applications 
At last! 

A journal for engineering and 
scientific applications of 
nicrwxwuters* ACCESS covers! 
numerical analysis# economcs# 
project planning ft nanagewent# 
persorial finance ft other topics 
of interest to engineers ft 
scientists* Charter subscriber 
rate 6 issues for $16* Sanple 
issue $3*00* Send check.# Honey 
order or purchase order to 
ACCESS# PD Box 12847# Research 
Triangle Park, NC 27709* 


Circle 218 on inquiry card. 


APPLE 

JOY 


/X 


w* 

AJ? 


At last, an Inexpensive and viable alter¬ 
native to the graphics tablet. 


* Fur Ap-pis- II (DOS 3.3) users WHO prfr**n]1y own q t are 
planning Ihe putenaae or nn Apple II Joystick- 

* Our aoliwara will enable you lo easily mierTac# your 
Basic or PeaceL Proguimji to the Apple Joystick. 

* frottwate will provide your pr&flvarrts wilh s bracking" 
cursor ell her on H«givnftsoluH&n Scraen-1 or Hig*v 
neBPlulujn Screen-? 

Coordinate Input is aci'valod via Joy Stick Button-1 
"Fine'' cursor movement is flnabl<nJ via Joysiick BuHon-2. 

* Included is 5V* Disk User Manual, Object Code ud 
Joystick: Irtlerfece Ruulinesand Source Coda of Demu 
Programs. 

$24.95 ppd. 

('California Residents add 6%J 
PLEASE SPECIFY LANGUAGE REQUIRED (RASiC OR PASCAL? 
Send Cbeckor Money Order (Peraonal Checks Allow 3 Weeks} 



5851 Via Sonora / Yorba Linda, CA 92686 
Telephone: (714) 970-1422 


Circle 248 on inquiry card. 


special 

HP. 65 3 

$2540,00 

HP-83'5 

$1450.00 

HP-9695 Dual 6 Drives 

$5300.00 

HP-fl29£Duai 5 Drives 

$1960 00 

HP 7225B Plofler 

$1720 00 

Apple M + Computers 

$1090 00 

LOBO Disc Drives 

$ 395 00 

EPSON MX 70 Printer: 


with Apple 1/0 

$ 450.00 

IDS Printers 

S 699.00 

NEC Spinwritefs 


wilh Tractors 

$2560.60 

IDS 400G Printers 

$1099 00 

IDS 560G Priniers 

$1330.00 

C ITOP ?jlarwnler 25 s 

$1300 00 ‘ 

1 CCS 300 Dual 8' Drive compute! with 

04 K PAM. OASIS. ' 

CP/M 2 4MB Disc 

memory. 2 serial porls. 1 parallel 

port and a Teievideo 

910 CRT 

. . CalHor price i 

1 CDC Lark Subsysiemg 

.. Call for prfee 

M M 

21&U3S-5350 

AAeo d( 

0’S 

1W 1 DATA 

SYSTEMS 

'THE COHPLtTt SYSTEMS AND 1 SLPPOflT TEAM' 1 

wmn vquam woffM ennui, ikmje 

m i DU LMET *VE.. MUN5TI1. m 44171 


Circle 241 on inquiry card. 



















































































HUNTINGTCN C CM PUT 


Hi Res Soccer 

=>29 95 

now 

*23,3* 

Apple Oids 

$29 95 

now 

*23.3* 

Worst of Hun ling Ion Com puling . 



*11.** 

Gobbler 

$24 95 

now 

*21.1* 

Ultima 

539 9$ 

now 

*33.1* 

Autobahn 

$29 95 

now 

*33.3* 

Battle Cruiser Action 

$44 95 

now 

*36.1* 

Gorgon 

539 95 

now 

*33.1* 

Super Stellar Trek 

.339 95 

flow 

*33.1* 

Hellfire Warrior 

$39 95 

flow 

*33.** 

Gamma Goblins 

.529.95 

now 

$23.3* 

Mission Asteroid 

$19 95 

now 

*17.** 

Wizardry 

$49 9$ 

now 

$41Af 

Siar Mines 

$29 95 

now 

*23.3* 

Warp Factor 

$39 95 

flow 

*33.** 

Microsoft Adventure 

$29 95 

flow 

*2 *.3* 

Wizard and ihe Princess 

$32.95 

now 

$21.** 

Flight Simulator 

$34 95 

now 

*2* .4* 

Odyssey 

Sargon 11 

$29.95 

$34.95 

now 

now 

$23.39 

*2*.#* 

Space Eggs 

Hi-ResCrrbbage 

$29.95 

now 

*23.2* 

$24 95 

now 

*21.1* 

Lords of Karma icass.j 

S20 00 

flOW 

*14.** 

Oh Shoqt 


now 

*1*.** 

ABM . 

.$24.95 

now 

*21,1* 

Computer Conflict 

$39.95 

now 

*33,** 

Computer Apr Combat 

$59.95 

now 

*32.** 

Temple ot Apshar . 

$39 95 

now 

*33.1* 

Zork . . 

$39 95 

now 

*33,** 


| ONE OF THE WORLD’S LARGEST INVENTORIES 

Softlights 


Alt Nibble Software. .t*% *ff Hat 


Robot Wars 
Cranston Manor 
Dragon s Eye 
Computer Acquire 
Twsta s Last Redoubl 
Snoggle 
Alien Ham 
Alien Typhoon 
Raster Blaster 
3-D Skiing 
Creators Venture 
Galaxy Space War I 
Hodge Podge 
Meteoroids in Space 
Dragon Fire 
Pool 1 5. 


$39 95 i 
$34 95 now 
.524.95 now 
520.00 now 
. 529.95 now 
S24.95 now 
$24 95 now 

$24.95 now 
$29 95 now 
.$24.95 now 
$24 95 now 
$39.95 now 
.523.95 now 
.519.95 now 
549 9$ now 
$34 95 now 


»t.i« 
*21, It 
$14.Vf 
133.39 
$21.19 

*21.19 
*23.2* 
* 21 . 1 * 
* 21 . 1 * 
$53** 
* 21 . 2 * 
*14.9* 
$42.49 
$2*. 6 9 


MISCELLANEOUS 


Escape from Acturus 

$29.95 new 

*33.3* 

Basic Mailer. 

S69.95 now 

*3*.4* 

Memory Management 11 . 

$49.95 now 

*42.1* 

Castle Wollenstem , 

. .$29.9$ now 

*23.39 

Upper Reaches ot Apshai 

$t9 95 now 

*16.8* 

Bridge Tutor . . . 

.$39.95 now 

*33.1* 

PASCAL Animation Tools .. - 



Hand Holding BASIC . 


. $64,** 

UT-100 Emulator . 



Space Quark 

$29.95 now 

*23.3* 

Beneath Apple DOS {book 1 

$19 .95 no* 

*14.6* 

Dinosau rs I cass .) 

$24.00 now 

*26.3* 

Birth of the Phoenix 

SI4,95 now 

*12.6* 

Goblins 

$27.50 now 

*23,2* 

Painter Power 

$39.95 now 

*33.6* 

U.S. Constitution 

$29.95 flow 

*33.3* 

Merger 

$49 95 r»w 

*42*49 

Super Steliar Trek 

539.95 flow 

$33.6* 

LISA 

579.95 flow 

*47,8* 

V’Plot (Yuccipaf 

529 95 now 

*25,3* 

V-Stat 

529 95 now 

*25-3* 

V-Prml 

529.95 now 

*31.3* 

Brain Surgeon 

$49 95 now 

*43-4* 

Info Master 

. .5150.00 now 

$127,4* 

Waterloo il 

$49 95 now 

*42.3* 

Faniystand 2U4 1 

$59 95 now 

*50.** 

Torpedo Terror 

$24 9$ now 

*21.1* 

Speedster 

,$t39.95 flow 

*114.4* 

Kavesof Karkhan 

$49 9$ now 

*42.3* 

Dos Boss 

524 00 now 

*20.3* 

WORD PROCESSORS 


Apple' Writer 


*63,** 

Magic Window 

5100 00 now 

*14.** 

Easy Writer Professional 

$250 00 now 

*21*.QO 

Letter Perfect 

$1 $0 00 now 

*127.4* 

Super Texi 

$150 00 now 

$1274* 

Superscribe 

5129.95 now 

*110.3* 

Apple Pie {All Versions) 

$129 95 now 

1**.** 

Executive Secretary 

.5250.00 flOW 

*212.4* 

Apple - WordStar 

.5375.00 flOW 

*264.00 

Hebrew 11 

560.00 now 

*50.** 

Apple' Writer Extended 

$29 95 now 

*25.3* 


By Fred Huntington 

Welcome to the world of Huntington Com¬ 
puting and the first Softlights column. 

To celebrate our first column we are offer¬ 
ing Space Eggs and Apple Panic for only 
$ 19.99 each (list S29.95), You must men¬ 
tion this ad to get the special price. Shipping 
(usually UPS) for software is S2.00, no matter 
how large the order. UPS Blue Label is 53.50. 
Foreign shipping (except for Canada and 
Mexico) and hardware shipping are extra. 

Huntington Computing started out a year- 
and-a-half ago as a mom and pop outfit. We 
now employ close to fifty people We think we 
have the largest selection of software for the 
Apple' in the world. 

Check the reader service card for a free 
catalog of software for the Apple". We also 
are now carrying a large selection of software 
for the Atari\ TRS-80" and Pet* but dont 
have a catalog yet. 

We have fast service, the best guarantee in 
the business and friendly personnel. 

Our Store hours are 7 am to 9 pm 
(P.S.T.J on weekdays and 10 am to 5:30 
pm, on weekends and holidays (except 
Christmas). Usually, however, were here 
much beyond those hours and can even be 
reached in the middle of the night occasion¬ 
ally. We do not employ an answering service 
or an outside ordering service. 

We want your business and will do what we 
can to get it and keep it. 

Got a pre-schooler? Our two-year-old 
loves Hodge Podge by Dynacomp - only 
$20.99 (list 522.99), Our vote for favorite 
arcade-type game is Sneakers. A lot of 
people, however, tell us they get addicted to 
Apple Panic. 

Business systems? We took a handful to 
our C P A and he chose the Continental 
General Ledger for us * $ 312.49 (list 
5250,00). 

Even if you don t see the software you want 
listed here or in our catalog, chances are we 
already have it in stock or can gel it for you at 
a discount. We stock more than 1,000 dif¬ 
ferent programs and add new ones every 
day. 


STOCK PROGRAMS 

Portfolio Master $7$ 00 now 

Markei Charter _ -H29 95 now 

Dowlog for Market Charter 599 95 now 

Investment Decisions 599 95 now 

Slock Tracker 5i90 0Q now 

Stock Tracker |Autp Ver 1 5300 00 now 

BUSINESS APPLICATIONS 

Invoice F actory \ Spec^l I $200 00 now 

Regression Trertf Analysis 
Multiple Regression 
Microsoft Fortran 
Microsoft Cobol-e0 
Business Pac 100 
Desktop Plan II 
Visicaic 3.3 Special 
Visiplot 

Visitrond/.Visiplai 
Visidex Special 
Visitemn 

Complete Mailing (AvanLGardej 
08 Master 
PFS 

PFS Report 
Data Factory 
Thinker 
Request 
Super Kram 
ASCII Express 
SPl Accounts Receivable 
BP I General Ledger 
The Mail Room 
Continental General Ledger 
Coni Accounts Receivable 
Coni Accounts Payable 
Continental Payroll . 

Broderbund Payroll 
Informer II ... 

Creative Financing 
Real Estate Analyzer 
Accounting Assistant (cass) 

Spell Star. 

Muse Form Letter 
Property Management System 

PERSONALmOME 

Interlude {disk) Si9 95 

Handwriting Analysis 
Decision Master 
The Correspondent 


$43.6* 

*110-3* 

***.** 

****** 

*141.4* 

*234.** 


*149.00 
*11.0* 
*23.3* 
* 163.6* 
*637.4* 
*04.** 
* 16 *.** 
*1*9.00 
*131.0* 
*230.0* 
*139.00 
*137-3* 
*30.0* 
*1*4.3* 
*00.4* 
*00.4* 


Die! Planmng 
Win al the Races 
Pro Football (SDL) 

College Football (SDL) 

Grocery List 
Financial Management System 
Creativity Tool Box. 

Home Money Minder 


526 95 no* 

529 95 flow 

$200 00 now 
5750 00 flow 
599 95 flow 

$200.00 now 
$200 00 now 
$179 95 flow 
S259 95 flow 
$199 95 flow 
$149 95 now 
$59 95 now 
$229 95 flow 
$95 00 flow 
$95 00 flow 
$150 00 flow *134.40 
$495 00 flow *420-4* 
5225.00 now * 1 * 1 . 1 * 
5175.00 flow *144.4* 
599 95 no* *44.** 
$395.00 flow *333.4* 
$395 00 flow *333.4* 
$29 95 flow *23.3* 
$250 00 flow $312.49 
5250.00 flow *211.49 
5250.00 now *211.4* 
5250 00 now *211.4* 
$395.00 flow *333.69 
$49 95 ™>w *41.4* 

$150.00 flow *117.4* 
$150.00 now *127.4* 
57 95 now * 6 , 4 * 
5250 00 flow $313-49 
5100 00 now *44,** 
5225.00 flow *1*1.1* 


*14.** 
*14.4* 
*23.3* 
*34.1* 
* 11 . 1 * 
*33.4* 
* 11 . 6 * 
*11.9* 
*16.0* 
*33.4* 
*34,19 
$ 2 *. 6 * 


$19.95 now 
$29 95 now 
$14.55 flow 
$24.95 flow 

509.95 now 

526.95 now 
526.95 now 
519 95 now 
S39 95 now 
$44 95 now 
$34 95 now 


i 
I 

1 
|g 
IS 
0 
IS 
0 
Ti 
0 
Ti 
0 
Ti 

0 Call Toll-Free 800 - 344 - 4111 (Outside California) 

0 

R Order by Phone 800-344-4ill 
rj In California (209) 992-5411 


HARDWARE 

D C Hayes Mrcromodem $375 00 

D.C. Hayes Smart Modem 
MX-00 Printer/Cable/Card 
MX-80 Replacement Head 
MX-100FT with Grattrax 
MX SOFT wilh Gran rax 
46QG Paper Tiger 
56QG Paper Tiger 
Tiger Tra* 

Mark IV DOS Boot Switch 
Z-80 Sottcatd 
Expansion Chassis 
Ml Comp Music System 
NEC 12 Green on Black 
Videx flO-coi 
Vide* Switchplate 
Andromeda 16 K Ram Expansion 
Microsoft 16K Ram Expansion 
Keyboard Plus 
TG Joystick 
TG Game Paddies 


*2** .40 
*24* .40 
*37*.«0 
*34.** 
*7*9.00 
*449.00 
**61-9* 
1133-00 
*13.33 
*11.1* 


$279 00 , 

$755.00 t 
539 00 i 
5995 QO , 

. .$795.00 j 
S1094 00 now 
Sl394.cn flow 
516.95 now 
$24 35 now 
$395 00 now *1*9.1 
$795 00 now *473.04 
$545 00 now *479.00 
$260 00 new *209.00 
$350 00 new *2*9.00 
$19 95 new *17.9* 
$199 00 new *179.00 
$199 00 now *179.00 
S119 00 new *♦*.** 
$59 95 flflw *30.6* 
$39 95 no w *33.6* 


COMING SOON! 
California Toll-Free Number 

800 - 692 « 4143 


Pay mar LCA Rev 7.. , ***,*• 

MISCELLANEOUS 

Memo rex Disks 10 f*# *24.99 

Verbatim Datal if e-plam w/ hubs 101** *27.** 

Dysans lOfor***.** 

Fhpsorl Box *29.60 

Scotch Disk Cleaner $29 95 new *24.99 

E-Z Pori $24 94 now *21.1* 

Atarr/TRS 80vPer Wri 


0 

s 

0 

0 

0 

0 

0 

9 

0 

0 

0 

SI 

0 

SI 

0 

0 

0 

SI 

0 

a 

0 

a 

0 

a 

0 

a 

0 

a 

0 

a 

0 

a 


HUNTINGTON COMPUTING 

Post Office Box 1235 
Corcoran. California 93212 


Ap*jie is a registered trademark ot Appte 
Computer inc 

Pet rs a registered trademark oi 
Commodore 

IRS-80 is a registered trademark or 
Tandy Corp 

Aten is a registered trademark, of Aian 
Inc 



We take MasterCard or VISA (Include card 
* and expiration date) California residents 
add 6°s tax Include S2 00 for postage 
Foreign and hardware extra Send lor free 
catalog Prices subject to change 


Circle 187 on Inquiry card. 
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Converse with your Computer 

ELIZA 

Play it — Program it 

More than just a computerized "psyehiatrisi," this 
new expanded implementation of ELIZA, Ihe 

world-renowned artificial intelligence demons!ra¬ 
tion program, brings to your micro Ihe full capability 
ol the original — and then some. 

ELIZA converses with you in plain English, re¬ 
sponding to your comments. Plus, it lets you modify 
its responses, and add new phrases to its reper¬ 
toire. You tan even create an entirely new set of 
conversational gambits on any topic you choose. 

ELIZA comes with Ihe original nomdrrective psy¬ 
chiatrist "script" developed at MfT. Documentation 
includes a copy of the original research paper, plus 
full instructions on how to program ELIZA'S re¬ 
sponses. 

ELIZA requires 4QK RAM and costs only $24.95. 
Specify: 8" CP/M disk 

5 M Heath/Zentth disk 

Add $3 shipping and handling, $2 for 5 J " disks, $5 
for overseas. CA residents add sales tax. 

Software VoolwGrks 

14478 Giorietta Rd. 

Sherman Oaks, CA 914-23 
(213) 986-4885 

Circle reader service number for complete catalog. 


Girds 384 on inquiry card. 



Circle 173 on inquiry card. 



Circle 421 on inquiry card. 


TRS80 POCKET 
COMPUTER CASE 



CUSTOM DESIGNED, 
HANDCRAFTED CASES 


are made of plywood (for strength). 
Covered with heavy Vinyl, reinforced on 
the comers (for wear). The detachable lid 
has a full size pocket, there is storage for 5 
tapes, printer paper, pens etc. (for conve¬ 
nience), Price $72.50 plus $4.50 shipping, 
Penna residents add 6% sales tax. To 
CONLEN’S CUSTOM CASES, Box 306 
Norristown, PA 19404 or call 
(215} 279-5334. Visa/ M a ste rc ha rg e a c- 
cepted. 


Circle 103 on Inquiry card. 


MEMOREX 

FLEXIBLE DISCS 

WE WILL NOT BE UNDER¬ 
SOLD!! Call Free (£00)235^4137 

for prices and information. Dealer 
inquiries invited and COD. s 
accepted. 



PACIFIC 

EXCHANGES 

100 Foothill Blvd. 
San Lute Qhispo, 
CA 93401 In Cal. 
call (800) 592-5935 
(805) 543-1037 


Circle 332 on Inquiry card. 




Out Matrix Printer Interfaces with Apple it 

Featuring an Apple IHg-compatible parallel 
interface, Addmaster Corporation has produced 
a new dot matrix printer. Model 170. The inter¬ 
face includes a Centronics-type handshake and 
DB-25 interface connector, Baudot, and day — 
and time clock. The Model 170 provides IS or 
21 characters per iine, 6 lines per Inch print 
density, on standard ZW* adding machine tape. 
Designed to use with personal computers. 
Model 170 will produce hard and carbonless 
copies of programs, data or results. Write 
Addmaster Corporation, 415 Junipero Serra Dr., 
San Gabriel, CA 91776 or call 213/2B54T2I. 



Circle 7 on Inquiry card. 


Circle 192 on inquiry card. 


AUDEX-1 

the EAR & MOUTH for AIM-65 



■ Hei^pgniEion nn-rf Response in One Unit 
"Built-in Amplifier and Speaker 

• Dynamic Microphone Included 

■ You can make your own vocabulary 

■ Good-Speech Quality 

■ Up to 98% Recognition Accuracy 

■ EaHy-to-follow Users Manuel 

■ In a 3W x S'A" x 114* Box 

■ Assembled and Fully Tested 

$169.00 ©a. plus shipping and handling 
charge: U S. $3.50 Overseas, 10% 

NJ Residents . add 5% sates rax 

—VISA, Mastercharge Welcome — 

AUDEC CORPORATION (Dept. LI) 

72B Larch Avenue 

Teaneck, NJ 07666 (201) 692-172S 


Circle 38 on inquiry card. 


HEAVY DUTY 
POWER LINE FILTERS 

for persona/ and mini-computers 



New 110 & 220 VAC power line 
filters handle up to 15 Amps...5-section 
filter networks provide better than 
SO dB attenuation from 500 kHz to 
300 MHz...eliminate interference and 
spikes from virtually all sources. 

Het Price $59.00 

J.W. Miller Division 
Beil Industries 

19070 Reyes Avenue 

Compton, CA 90221 

(213)537-5200 


Circle 458 on inquiry card. 































8 EVERGREEN • DUARTE, CALIFORNIA 91010 • TELEPHONE (213) 357-5005 
.L FREE ORDERING NUMBER 1-(800) 423-7144 . ' 



25 PIN “D” CONNECTORS 

bolder Style 
/ale 
emale 
lover 



1IGHT ANGLE HEADERS 

SOLDER TAIL WIRE WRAP 


ifze 

Pari No. 

Price 

Part No, 

Price 

0 

IDH10SRB 

$1.20 

1DH1DWRB 

$2.60 

0 

IDH20SRB 

1.90 

IDH20WRB 

4.1S 

6 

IDH2SSRB 

Z75 

IDH26WRB 

5.35 

4 

IDH34SRB 

3,75 

IDH34WRB 

6.25 

0 

IDH4OSR0 

3.75 

IDH40WHB 

7.35 

0 

IDH50SRB 

4.75 

IDH50WRB 

9,20 


1 Spacing. Mourns on PC Board & Mates 
ilh IDS Sockel below. Ejector Bars * 4/1.00. 


Pan No. 

Price 

DB25P 

$2,95 

OB25S 

3-95 

DB25C 

1.50 

1DB25P 

6-25 

ID625S 

6.60 

IDB25C 

1,60 


DC Style 
flale 

emale 
lover 

•older Style solders onto cable* IOC 
.tyle crimps onto cable with vise. 9 t 
5* 37 and 50 pin available also. 


WIRE WRAP WIRE 

#30 Wire Wrap Wire 


Length 

100/Bag 

500/Bag 

1K/B*g 

2,5" 

SI.38 

53.94 

$6.81 

3.0" 

1.43 

4.25 

7.46 

3.5" 

1.51 

4.57 

8.11 

4,0" 

1,56 

4.88 

8.73 

4.5" 

1.63 

5.21 

9.39 

5.0" 

1.69 

5.54 

10.04 

5.5" 

1.74 

5.92 

10.69 

5,0" 

1.82 

6.23 

11.34 

6.5” 

2.11 

7.08 

12.99 

7.0" 

2.19 

7.44 

13,68 

7.5" 

2.29 

7.78 

14.40 

B.0" 

2.35 

8.12 

15.10 

ELS" 

2.40 

8.46 

15-80 

9.0" 

2.46 

6.92 

16.51 

9,5" 

2-53 

9-15 

17.22 

10.0" 

2.63 

9.58 

17.91 


Ml lengths are overall, Including 1” strip 
on each end. Choose from colors; Red, 
Blue, Black, Yellow. White, Green, 
Orange, and Violet. 


IDC CONNECTORS 




EDGE CARD CONNECTORS 


Size 

Part No. 

Price 

10 

IDE10B 

$3.95 

20 

IDE20B 

4.35 

26 

IDE26B 

5.00 

34 

IDE34B 

6.05 

40 

IDE40B 

6.90 

50 

IDE50B 

7.50 


.1" Spacing. Crimps onto cable with 
ordinary vise & mates with standard 
.062" Card Edge. 



CABLE PLUGS 


Pert No, 

Price 

IDP14B 

$1,45 

IDP16B 

1.85 

IDP248 

2.50 

IDP40B 

4.15 






Size 

Part No. 

Each 

Tube 


oa 

ICNQB3WBSG 

,44 

52x ,39 = 520,28 


14 

1CN143WBSG 

.53 

30x .46 = 513.80 


16 

ICN163WBSG 

,58 

26x .50 = 513.00 


18 

ICN1S3WBSG 

.78 

23x .68 = 515,64 


20 

ICN203WBSG 

1.00 

21x .85 = 517.85 


22 

1CN224WBSG 

1.07 

19k ,92 = 517,48 


24 

1CN246WBSG 

1.00 

17x1.09 = 515.98 


28 

ICN2B6WBSG 

1.43 

15x1.23=518,45 


40 

ICN406WBSG 

1.85 

10x1,60 = 516.00 


Selective Plating provides gold in contact 
where It counts. 3-level wrap. Save by buy- 
ing sockets by the tube. All gold available al 
Yj$/pin extra charge. 

* * * No Discount 


Size 

14 

16 

24 

40 


.r Spacing Crimps onto cable with 
ordinary vise & plugs Into standard 1C 
Socket, 


WIRE WRAP SUPPLIES 


RIBBON CABLE 


Solid Color 



Size 

10 It. 

100 ft. 

10 a 

100 It. 

10 

2.90 

17.00 

4.00 

30.00 

14 

3.40 

23.80 

5.00 

42.00 

16 

3.70 

27.20 

5.60 

48.00 

20 

4.40 

34.00 

7.00 

60.00 

24 

5.00 

40.60 

8,00 

72.00 

26 

5.40 

44.20 

8.60 

78.00 

34 

6.80 

57,80 

11*00 

102.00 

40 

7.80 

68.00 

13.00 

120.00 

50 

9.50 

35.00 

16.00 

150.00 



SOCKETS 

Size Part No. 


Price 


10 

20 

26 

34 

40 

50 


IDS10B 
IDS20B 
IDS26B 
IDS34B 
IDS40B 
IDS BOB 


,1" Spacing. Crimps onto cable with 
ordinary vise & mounts to header sold 
above. 


ORDERING INFORMATION 

repaid orders over $50 shipped prepaid via 
IPS. All others add $3.00 for handling. VISA, 
rfC, COD’S and open account orders will be 
harged freight. $15 minimum order. $100 
ninimum open account order. 


Order 

$15 - 99 
100 - 199 
200 - 499 
500 - 999 
1000 up 


DISCOUNT SCHEDULE 
Amount 

Net 

less 10% 
less 15% 
less 20% 
less 25% 


Discount and the name of 
this magazine must be men¬ 
tioned at time of order to get 
discount. Discount applies 
on all items except as noted, 
“No Discount." 



WIRE KITS 



Kit No. 1 - $9.95 


250 

3" 

100 

4 Ya" 

200 

3Yz" 

100 

5" 

100 

4" 

100 

6” 


Kit No. 2 - $24.95 


250 

2Yz" 

250 

5" 

500 

3" 

100 

5Va" 

500 

3Yz" 

100 

6" 

500 

4" 

100 

6 Vi" 

250 

4Yt" 

100 

7" 


Kit No. 3 - $34.95 


250 

2 Vi" 

500 

4 Yz " 

500 

3" 

500 

5" 

500 

3Va" 

500 

5Yz" 

500 

4" 

500 

6" 


Kit No. 4 - $59.95 


500 

2 Vi" 

1000 

4Yz" 

1000 

3" 

1000 

5” 

1000 

3Vz" 

1000 

5Yz n 

1000 

4" 

1000 

6" 



Circle 335 on inquiry card. 























































Circle 229 on Inquiry caret. 


1802 

fig-FORTH 

high-level compiler language 
TO- 2QX faster then BASIC 
ELF ft/SuperELF/Other 

w/edilor, strings 

macro-assembler $g q 

floating-point 

plus tiny pascal add $35 

on cassette/requires 16K+RAM 



P.0- Box 8403 
i m Ttxas 78712 
512-477*2207 


Circle 169 on Inquiry card. 





Circle 158 on Inquiry card. 


MICROSETTE 

CASSETTES 


Length 

Qty 10 

Qty 50 

C-10 

$ 7.50 

$32.50 

C-20 

9.00 

39.00 

C-60 

13.50 

57.00 

C-90 

17.50 

77.50 


5-screw shell, boxes, labels, 
product warranty, UPS shipping 
included. Please no RO, box. 
CA Customers add taxes. 


MICROSETTE CO. 
475 Ellis St., Mt. View, 
CA 94043 (415) 968-1604 


Circle 266 on Inquiry card. 




MULTIPLE FREQUENCY 
CLOCK GENERATOR MODEL II 



* Camplvtely sla nd-alone operation or tfse wild external tytifhMlZtr 


• Internet crystal mciltetor prcrvvrjga 1&.aloCfc frequencies 
*lfntjUan«Hrtty 

• jingle control aetotls (tete rats sprit* 

A. 75 x a N b&3 iNu'lh AiTieliCanl 
3 1000* 2 M ups (European and M i tar>i 

• External mode provides ^division ol any frequency up lo 26 Mfrfa. 
(For N = tMB and H = T9,2i3 

• Square wave output sf-gnats—L Levels ilX - 6V1 

• Simple to uael Turn u cm and select- Mode A. Mode B or External 

• The only low cos! mull ItMe-teaquenoy ctort syniitesnmr suviaOlsi 

THE DATA STANDARD COfiP 

10000 Wl LSON AVEN UE SEMI MOL E, FL.QRI DA 33542 

(813) 586-4827 


Clrcie 115 on inquiry card. 



( 1C KUSWQN I 

fsst SBgrand 

For IC storage 
i elrcu.it board 
loading- Meets 
D0I> standards t 
for any slse. 




CONDUCTIVE 
FOAM 


PANELS 


Panel serves as a work surface on the 
bench , or as attractive wall panel 
for IC storage or Store Display* 


8 " x 1 Q"^$ 22.50 jl 6 rf x 20 * 46.50 

12" x 3.6"-*36.50 l 10tt x 24 Tr -*56-50 

* fralgni a^eh, trith order -3 weeha 

Kf A/TfCPlBfCf 

RESEARCH INC. 

23 Ho. Marl an Et > f York, FA Phone 1 (717) 755-2*53 



for mink Jfxd mkltH. 

Now. do your development in a high ImI 
structured liiiKuijt 


* Can be provided la product code (or if* Hov 
procrao< or Ci«t compile Id a dtfftrtni urg*! 
processor. 

* Produces assembly language, erf the target proenror. 
with C source statements intermixed 

* UNIX* compatible. 

* I mptemerU the lull C language « described In The C 
Programming Language' by Kemigan and Ritchie. 

You receive the compiler, with complete InitiNalian and 
operating initruclions. and I he C source far many standard 
library functions. 

Compilers for many processor types are reidy. now. 


TEUOON SYSTEMS 
90 E- Cl* Rtud, Suite 75 
San lose. CA 9*112 
408-275-1659 


You can pay more — 



But you can’t get more! 


Model III 16K 

$839 

Model III 4BK 
2 disc & RS232C 

$2100 


Color Computer 4K 

$310 

w/16K Ext, Basic 

$459 


BUY DIRECT. These are just a lew el our great 
offers which include Printers, Moderns, Com¬ 
puters. Peripherals. Disc Drives, Software and 
more. call tola free 1-'&00*343-fl124 


We have the lowest com 
possible lolly 

warranteed prices for your | 

and a full complemenl tree ^f|, aal Pood 
of Radio Shack Software, uttieton, ma 0^40 

^ 457 * 466 * 8193 J 


plus 


Circle 212 on inquiry card. 


Circle 410 on Inquiry card. Circle 89 on inquiry card. 

















































































Microcomputer 


California Computer 
Systems 

Floppy Disk Coo troffcr $369 

64K Dynamic Ram Board, 200ns $499 
7-80 CPU board w / monitor ROM $269 

I Static: memory board. 200™,.,.. 369 

32K Static memory board. 200ns.SOS 

S 100 12 Slot Mainframe., *,,....,. ..475 

4-Port Serial Interface,. 299 

2-Porfc Serial/2-pqit Parallel Interface.\ .299 

4-Port Parallel Interlace....,.. 22§ 




CALL 
CALL 
CALL 
CALL 
. 129 
. .299 
. .279 
CALL 


APPLE II PLUS 

16K NOW $1025 
48K NOW $1089 
64K* now $1199 


ATARI 

800 

16K 

$749 


Epson M 
MX-80 or 
MX-80 FT L 
CALL 

Anade K 9501 W2K Buffer. 

C t Ituh Starwrlter 25 CPS dalaywheel. 

C. It oh Stanvriter 45 CPS daisywheel. 

Epson MX-70. 

Epson MX-80&MX-80F/T. 

Epaoii MX-100. 

NEC 8023 Impact Dot MatrU . . , , .. 

NEC Splnvdteit (Latest model*) . 

Paper Tiger 10S-445G w/graphic*. 

Paper Tiger ID5-460G w/graphics, . , . . . 

Paper Tiger 1DS-560G w/grapHics. 

SlLeiriype Printer ml Apple Interface. 

Qume Sprint Daisywheels (Latest models) 


APPLE DISK 
DRIVES 


Atari 400 w/)SK. .. 

410 Program Recorder... 

B10 Disk Drive.... 

825 SO col. 7x8 Dot matrlK Impact printer 

822 40 col. Quiet Thermal Printer.. 

850 Interface Module, .. . v„ ; *....... . 

Atari 16K Ram Module-.. 

Axlun Rant tram 32K Module,,. 


w/controller and DOS 3,3 $499 


Apple Cards and Hardware 


Sllentype Printer w i Interface card 

fiuyes Mictromodenp 11 ..^ 

Novation Apple-Cat , . .. . 

Videi vidcotern 80 column card ........ 

VMw Keyboard Enhancer .. 

Z-fiO Safunrd bp M kroaoft.... 

U K BftnCard by Microsoft.. 

CPS Multifunction card.. 

Software for the Apple 

VtslCalc version 3.8 ...... ... ......... 

VfefFile {NEW date base manager). 

VisfTrend/VbiiPlot-- .... ....- 

DIB Master , ___...._ 

WordStar (Apple 80 cot. version) ........ 

Dow done* Portfolio Evaluator .. .. . ... . 
Apple Poet. . - . . ..... .... ... . . . 

Apple Writer... .. 

Dow denes News A Quotes Reporter. 

Apple Plot .. ................... ... > 

Tas Preparer . , , . ... ... . , ... ...... 


Video Monitors 

Amdek / Leedex Video 100 12" B&W. 

AmdeV /Leedex Video IO0G 1 jP? Green Ptiospher 
Amdek (Hitachi) IT Color w/audio output 
NEC IT Green Phosphor Display 38-1201M 
NEC 12” Lq.Res Color Display 

NEC 12” Hl-Res RGB Color Display. 

Srnyo TB&W Display..,.. 

Sanyo T Green Phosphor Display, . 

Sanyo IT fl&W Display. . 

Sanyo IT Green Phosphor Display. . 

Sanyo 13* Color Display, , . . 

Zenith 12” Green Phospher Display 2VM-121... ,. 


16K RAMBOARD by Con Comp 
for Apple II Computers 


FOR ONLY 


Personal A 

Computer ^ 

Co lot * Sound * Graphic* 
Call or write for more info. 


AVAILABLE NOW 


Disk drives available soon! 


Order 


VIC20 


ORDER TOLL FREE 

800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 

Telex 695-000 Beta CCMO 


Send Orders To: 

Ordering inlornwaikin: Phone orders using VISA, MASTERCARD, 
AMERICAN EXPRESS. DINER'S CLUB, CARTE BLANCHE, bank 
wire Uansfer, cashier's or Certified thech, money order, or personal 
check (allow ten days to cleat) Unless prepaid wllh cash, please add 
5<t foe shipping, handling and Insurance, (minimum &.00!> CalUnr- 
nio re&klenls add 6% sales lax. We accept COD*. OEM’s, Institutions 
and corparalions please send Id a whiten quotation. All equipment 
is subject to pTkee change and availability without notice All equip- 
imetil la new and complete with manuiadurer's warranty (usually 90 
days) Showroom (Wires may differ from mail order pft-flS 

(3®DQ§DQDDQ©[r 

G®DuQ[pQDli'®0 I § Mailorder 

8314 Parkway Drive 
La Mesa, Calif. 92041 


Circle 107 on inquiry card. 


















































































6809 Small C Compiler 


■ Generates assembly language source output 

■ Requires only 16K memory 

■ Library functions in source code 

■ Generates position independent code 

■ Supports most C functions 

■ Generates ROMmable code 

■ Floating point 

specify 5 or 8 inch diskette 5SB or FLEX 

PRICE 3123 

TERMS Check or Money Order. Celt fomie residents 
add 6%. It 0. D. orders add S3. SO shipping it Handling. 


17141 755-4373 00 

DUGGER’S GROUlinGilSVSTEmS 

POST OFFICE BOX 30B SO LAM A BEACH. CA G2Q76 


Circle 137 on inquiry card. 


$73.80* 

Single Board Computer 



* SMsaleee price, fTSKjsl MCH1 


6800 MPU, serial I/O, parallel I/O, RAM, 
EROM. 44 pin W x bW PCB 

EXPANSION MODULES 

RAM, ROM, CMOS RAM/battery, analog 
I/O, serial I/O, parallel I/O. counter/ 
timer, 468 GPIB. EROM programmer, 
power tall detect/power an reset 

““ Winleh Corp 

1 11 1IT | V l 1 1: If 1W1 fcHJth 9rwi 

11 ■« 1 li K I Lafayette. JM 4 7QG4 
— _ 3t7-742-ft42e 


Circle 440 on inquiry card. 



«** LEXI 


-THE COMPUTER WORD GAME- 


N S R I 
A A E H 
R S T I 
E T E M 


LEXI mads 63 words from these letters. 
How well can you do against LEXI? 
Meeds 4SK CP/M, £4x00 screen, 8 M disk 
$35 ppd* 

■ 44 6% It* In CA 


Design Integrity 

5922 aberuathy drive 
les angelee, California 90045 


Circle 121 on inquiry card. 


FLOPPY DISKS 


hJEW Shu^ant SA 4GQ.$ £30 

M=W Shugert SA 450.,. 

355 

NEWShuacsrtSA8D1 R. 

41S 

NEW Shugsrt BA 051 Ft.... 

B3A 

Dual Drive Enctoauna P") 


Ws-ect, powpr SMppJy. r^mcatjg AC 


coTTcr-al, rack mount alidas . .. 

t>49 

Endoegng/SSAaoi + signeJceble 

1AE50 

Enctoaura/S 1 SA SSI + signal catria 

1900 

Enclosure, desk top, bane, unwlrad 

75 

□IflKETTEB 


1 year war-nartty. IQ/plastic library i 


S", ... . Box of IQ 

Singte Sde - Single Density 

30.40 

Sin^a Biqia - Doutiie Density 

39-90 

Double Side - Double Density 

43.70 

514 " with reinforced hub..Dox of ID 

Soft sectored, 1 □ holes or 10 holes. 

Single Side - Single Denefty 

2Q7Q 

Single Side - Double Density 

3S.1D 

Double Side - Double Density 

43.90 

PAPER 


9H x 11 Blank 3700 Sheets 

2'/.22 

014x11 Bar STQOSHeets 

D4.7E? 

rWTO META VAN, INC 


[\ A (“i 1005 East Dyer Roed, Suite 307 

*“ UU Santa Ane. CA SS7Q5 

(Tta) (MO-B4B7 



Circle 246 on Inquiry card. 


SCR SUPER BUYS 


$10.DO MIN. ORDER HAN DUNG/SHIPPING.. .15 00 

UPS ANYWHERE IN CONTINENTAL U,S. 

© UHF-VHF CONVERSION KIT. Complete 
with PC board; all required components; 
fumper wire: cabinet with speaker, and com¬ 
prehensive brochure Incl. schematic, board 
layout, mounting and hook-up diagrams, 
parts list and assembly and set-up insiruc- 
tions. All pans are Industrial prime quality 
© NEW ZENITH ZVM-121 HIGH LEGIBILITY 
CRT MONITOR. Features 12" green phos^ 
phor CRT, with 15 MHz Baodwktlh 40 or 
80 character widths are operator switch¬ 
es testable, Folly compatible with 80-column 
Apple cards, etc. 

©CHOMEMCO COMPUTER CARDS "ACROSS-THE- 
BOARD." For better prices, quickest deliveries, and the 
most comprehensive lollow-up support services - your 
be$l source is SCR. evarylime 1 


*11395 


$ im s 


SCR 


(714)527-2534 * [2*13) 596-7553 

ELECTRONICS INC. 

9533 Valley View Street. Cypress. CA 90630 
Pay by CHECK, JW.O., VISA, M/C , C.O.D. 

For Free Buyers Guide Circle Number Shewn Below 


ZEN GOES Z80 


FAST SCREEN EDITING 

OPEN PROGRAMS WITH SOURCE FILES 

ZtW w givat you very fast strict «Hting without 1 mo 
nMvbfrt, k buiLt in ponitor and inclusion of sourer file* 
Leans you in conplete ccnttoi. Re-asss^bL* or save uft& 
any new configuration or additions. 

LOad, dpt* lib, lave and justify uilit 4-ufly tutiQr ease. 
Use ax a very quick to . corn vurc procrslor for r“ Lords, 
cor re spordn ncr. Lists or source -files of the . 0.A2 . Aift 

*TKT ,JtEX etc. types. AddressabLe cursor is not required. 
* * * * * 

£EB1 in BO SO ueen NoiLbSt-ar DOS and edit OObreil LlOfll. It 
centaim a full monitor, assembler and xnu HSSaiis 
utilities, Specify &D or DT? and BOS LocsriOn 100 Or 3000 T 
2KK2 lA EW-JHJ usee CP/H l.~ op EdnoaL. Fa^e number ill;, Evu 
title 1in er und printer esOape code: are supported. 
Monitor is built in. Speoifp 8" 3D LBK fonut or KS V\ 
Source code avail J nb| p by modee fci otbat fopnats. 

1EN3 in 780 ueee rF/M 2.1 op fpennt- In addition to ztai 
£ll«i nan he caved sqo loaded uitf, opuoiusl 
c.o4e wj?r4* to aiT# Bhaolute x@eiurity to poor files. 

in z.60 contain* telocacaVle -zni uoduion chat can b>* 
linked t>y 5TH1 including in* 790 eaam'ti i or - Any no«b«r of 
diac £ilv* OeA bo scSeahlH CO dino with fclob*! l#bwl*+ 
SelocBlnble IdrmaL, end Zilti£ Or Intel mi kg Dti 11 ; p ace 
optional. Required 7,07, £40 CPV And CFfH 2,2 OS TliljHer. 


Disc and Manual 175 

CA residents add Of 


Manual aidnv SIS 

Add i> for c.o.dU per order 


ZENRAD 


CONTROLS COMPANY 


CLiinnu PHONE 305 / 965-4996 

1575 A.P.S. SANTA BARBARA CA 93103 


Circle 443 on inquiry card. 


WHIZKIT 

$ 39.95 (DISKETTE) 

• CONVERTS LIMITS 

. CHECKS DIMENSIONS 

• .MO CONVERSION ERROR S 

• MO <) l; HEADACHES 

• SI UNITS 

• ENGLISH & METRIC UNITS 

• CGS, MKS SYSTEMS 

• ENGINEERING UNITS 

• SCIENTIFIC UNITS 

P.V. SYSTEMS 

RO. BOX 21577 
SAN JOSE, CA 95151 

1408 ) 255-8660 


Circle 355 on inquiry card. 


STARDATE: 01981 

From the GALAXY 

# * * 

A GALACTIC 



CHRISTMAS 



CLEARANCE 



YOUR 

COST 

NORTH STAR 

UST 

Horizon 32k Quad D Drive 

3996. 

2950. 

4hh; Quad □ Drive 

4295. 

3195. 

64 k Quad D Oriv«- 

4495. 

3250- 

2D Dual Drives 

569: 

474. 

MDS Disk Controller 

565. 

450. 

ADDS Viewpoint Terminal 

696. 

566, 

Prinlerm S77B (2 only} 

1997. 

799. 

PA PER TIG E R 44WGraph icS DEWI0 

1194, 

B20. 

XVMEC HQ-1000 DEMO 

2669, 

2195. 

NEC 5ELLUM 1 w/16k buMar 

3696. 

2695. 

COM py CO LOR 16k Up grade mod 

340. 

150. 

COMPUCOLOR lower tese mod 

T30-. 

75. 

INTECOLOR 3650 Switch able LC 

269: 

199. 

COMP-U-wrllpr Word PrOcfiSS Soft 

299, 

249 

CALL lor price ALTOS, VOLKER CRAIG Terminals, 
SOFTWARE (Peach Tree, North Star & Intecolor) For 

FASTER SERVICE send Money Order, Cashiers 
Check, Bank Wire Transfer. For VISA & MC add 4%. 

Personal Checks accepted (aHow 10 days to clear). 

California Res. ADO SVo sales tax, 



CALL (408) 279-2220 or mail to: GALAXY 
ENTERPRISES, PO Bon 551, San Jose, CA 

95106. 




Circle 376 on inquiry card. 


Circle 172 on inquiry card. 



































Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

for as low as $1.94 each? 

Find the flexible disc you’re now using on our cross reference list... 

then write down the equivalent Memorex part number you should be ordering. 



Memorex Flexible Discs...The Ultimate in Memory Excellence 


Quality 

Memorex means quality products that you can depend on. 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
on) I re manufacturing process. The benelit of Mqmorex's years 
of experience in magnetic madia production, resulting, for 
instance. In proprietary coating formulations. The most sophis¬ 
ticated testing procedu res you'll find anywhere in the business, 

100 Percent Error Free 

Each and every Memorex Flexible Disc La certified to be 100 
percent error Ires. Each I rack of each flexible disc is tested, 
Individually, to Memorex'a stringent standards of excellence. 
They teat signal amplitude, resolution, low-pasa modulation, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and compelitively tested on drives available 
from almost every major drive manufacturer In the Industry 
Including drives thal Memorex manufacturers. Frigid quality 
audits are buill Into every step of the manufacturing process 
and stringent testing result in a standard of excellence lhat 
assures you, our customer, of a quality product designed lor 
Increased data reliability and consistent top performance. 

Customer-Oriented Packaging 

Memorex's commitment lo excellence does no! stop with a 
quality product. They are proud of I heir flexible discs a nd I hey 
package mem wi|h prldet Both their packaging and melr 
labeling have been designed with your ease of identif leal Ion 
and use in mind. The desk-top box containing ten discs la 
convenient for filing and storage, Both box labels end jacket 
labels provide full information on compatibility, density, sec¬ 
toring, and record length, Envelopes with multi'isngu age care 
and handling instructions and color-coded removable labels 
are included. A write-protect leature ia available to provide 
data sscurily. 

Full One Year Warranty — Your Assurance of Quality 

Memorex Flexible Discs will be replaced by Memorex if they 
are found lo be defective in mateflats or workmanship within 
one year of the date of purchase. Other lhan replacement, 
Memorex wiff not be responsible for any damages or losses 
(including consequential damages] caused by the use of 
Memorex Flexible Discs. 


Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton and 
10 cartons tc a case. Please order only in increments of 100 
units for quantity 100 pricing. We are also willing Id flccomr 
modate yoursmaUerordeTS Quanlltiee less than 100 units are 
available in increments of 10 units at a 10% sufch&nge. 
Quantity discounts, ere also available, Order 500 or more 
discs at the same lime and deduct t%■; 1,000 or more saves 
you 2%; 2.000 or more saves you 0%: 5,000 or more saves you 
4%: 10.000 or more saves ycu 5%c 25,000 or mors saves you 
6%; 50,000 or more saves you 7% and 100,000 Of more discs 
earns ycu an 0% discount off our super low quanllty 100 price. 
Almost ell Memorex Flexible Discs are Immediately available 
from CE. Qur warehouse facilities are equipped to haip us get 
you inequality product you need, when you need it- If you need 
further assistance to find the flexible disc that's right for ycu, 
cell the Memorex compatibility hotline. Dial 800-530-0060 
and ask for jhe flexible disc Aortfno extension 0997. in California 
dial 000-672-3625 extension 0907. 

Buy with Confidence 

To get Ike faa last del I very from CE of you* Me mjf ex Flexible Discs, send 
or phone your order directly to our Computer Products Division. Be surd 
(0 calculate your price using The CE price* 6n thi* *d- Michigan raaidonta 
please add 4% sales lax. Written purchase orders are accepted from 
apprortd government agencies and moat w*il ruled llrma at a 10% 
aurcharqe for not 10 billing. AN sales are subject 10 Availability, 
eccftfri&noe end verldeetlon.. AJI sales are final Prices, terms end 
specifications anJ subject Id change without notice. Oul ol at Heme 
will be placed On backorder automatically unless CE i* instructed 
differently Minimum order550-00. HTternelamHi order* ara Invitedwllh 
a *20.00 surcharge lor special handling in addition lo shipping Charge j 
All shipments are F.QlB. Ann Arbor. Michigan. Mo COD'S ptaaso Non- 
certified and foreign checks require bank clearance 
Mail orders to: Comm u nice dons Electronics, Box 1002, Ann 
Arbor. Michigan 4filDG U.SA Add 50 00 p<5f case ar partial-case of 
100 B-lnch discs or *$.«> per case d 100 5Vi-inch mlnr-disce lor 
U.P.S. flfQPrrd shipping and handlmg In the continental U.S.A. M you 
hava a Master Card or Ylaa card, you may call enylimt and place 
a credit card order. Order toll-free In the United Stales. Calf 
anytime SOO-521-M14. It you are outside the U,S- or In Michigan, 
dial 313-994-4444. Dealer Inquiries Invited AH erdfci Unas et 
Communication* Electronic* are stalled 2# hours, 

Copyright “1681 Communication* Electronics" 







Order Toll-Free! 
( 800 ) 521-4414 

In Michigan (313) 994-4444 


For Data Reliability—Memorex Flexible Discs 



COMMUNICATIONS 

ELECTRONICS™ 


Computer Products Division 

854 Phoenix □ Box 1002 □ Ann Arbor, Michigan 48106 U.S.A 

Call TOLL-FREE (8001521-4414 or ouliid* U.S.A, (313) 994-4444 


Circle 72 on inquiry card. 
















































SUPER E Z80 KIT 

64K-Z8UA-CP/M™ Compatible 
Ell icro-C o mpu ter 

Features: Z80 A CPU-CTC and P10 • G4K 
Dynamic Ham ■ 4K Monitor EProm • 54 Key 
Keyboard (Detachable) * 3 Fully Buffered 
S-100 Spaces * Iniergrated Circuit Sockets ■ 
RS232-C Asynch, Modem Control I Program¬ 
mable Baud Hate] * Composite Video * CP/M™ 
Operating System Compatible • Epson or 
Centronics Printer Compatible Parallel Port 
* 8272 Floppy Controller Device ■ 374D and 
3741 Comp. - ft' 1 &. SW' Drives - up to 4 


Fmd Itiff glfti^-anQ Orb. arx] gel ckiI attve—Rial is eiigStj 
— .23 vourqpjest BuM^Orhfes€nTew»tefeintlleiiri-?^C ,a 
* 0 *? laHwn dflpths of a rftuttHwel dungeon. and 1 

j/T' horde of monsters bar your way. Each trip you \rt. 
IT make intothe dutgeort it you swviw, gains you ^ 

&Jb experience and magic— making you stranger. 

allowing you to go deeper, bringing youcloserEfSB 
SW lo the fabulous Ot 

ijf ORBQilEST is a simtilation game that pre-^H 
8ft sects you with ever-ehanging situations, and 
Si the ability of your character to survive de-Ur 
ffi? pends upon its intrinsic and acquired abilities, 

S and your playing skill. 

? Cl REQUEST has been extensively pfay-9 
[ tested, and will offer you many hours of chat- j 
J lengkig enjoyment. j 

r OHB QUEST requires 56K CP/M and a 24 x \ 
80 cursor-addressable terminal. Now avail¬ 
able on the following CRM media: 8" single 
density, 5 N NorthStar 5 N Xerox, 5" Osborne, 


WORD GRINDER IS A DATA BASE OF OVER 
80,000 ENGLISH WORDS IN ALPHABETICAL 
ORDER WITH SPACES DELIMITING EACH 
WORD. THE TRS-SOt AND APPLE VERSIONS 
INCLUDE A BASIC EDITOR FOR DISPLAYING 
OR EDITING THE DATA FILES USING RAN¬ 
DOM ACCESS. WORD GRINDER IS AVAIL¬ 
ABLE FOR TRS-00 MODEL L II, OR III, APPLE, 
CP/M, RT-I 1 /HT-1 I OR ANSI TAPES PRODUC¬ 
ED ON A PDP-11. PRICES START AT $89,95 
FOR MODEL l r 111 OR APPLE. $124.95 FOR 
MODEL If, CP/M, RT-I I OR ANSI TAPES. 

MAKE CHECKS PAYABLE TO: 

JOE COMPUTER - PHONE ORDERS AND 
INFORM ATJON: (2131 992-OS 14 SEND TO' 

JOE COMPUTER, 22713 VENTURA BLVD., 
SUITE F. WOODLAND HILLS. CA. 91364 


fIRBQUEST 

S35 for diskette and manual from 


1&601 LBJ Fwv * Mesquile. Texas 7515!) 

» 800 - 527-1393 

A Subsidiary of Patrick Computer Systems, /nr. 
Manufacturer of the ic436 
integrated business computer 

™ Trademark of Digital Research 


P0. Box 941, Milpitas, California 95035 

GAUFOflNIA REGENTS ADO 0* SAL£S TAX 
CAM IS A flFGJSTEflED TRADEMARK DT DIGITAL RESEARCH 


CALIF RESIDENTS ADD if SALES TAX. 
tTRS-flO IS A TRADEMARK OF TANDY CORP, 


Circle 210 on Inquiry card. 


Circle 456 on Inquiry card, 


Circle 16 on Inquiry card 


THE COMPUTER 
COPY STAND. 


OKI DATA 


.Microline 82A 


Serial Dot Matrix Printer 


D For all detachable keyboards and 
Apple II □ Easy on the eye (and back), 
□ Keeps paper work in front of operator 
and in line with screen. □ Perfect for 
word processing, data entry, and 
programming. D Non-magnetic 
L ineg u i de, T “ t I It adj u sta ble. 


V $479,80 
Ordter#2A1 


CASSETTE 

DUPLICATION 

Software Duplication for 
TRS-80, Apple & Atari. 
Hayes Smart-Modem at 
$249*00. Televfdeo Com¬ 
puters—call. For info call 
(305) 423-0336. 

ACTS AUDIO, INC. 

70 Uliana Ave 
Orlando FL 32806 


120 t ps Bidiirt1ion.il 
80 Column 


Pkay Corporation 

PO. Box 11463 - Costa Mesa. CA 92627 
714/540-2031 


Circle 461 on Inquiry card. 


Circle 346 on inquiry card. 


Circle 5 on Inquiry card. 


R S< 232 
Got ya ^ 
down? 


The RS-232 Monitor,'Controller will 
help get ya up again. II simply connects 
in series with any RS-232 interface and 
allows you to Monitor and Control The 
R5232 control and data lines. Operates 
on 9 volt transistor batteries or without 
batteries when monitoring. Complete In¬ 
structions included along with helpful in¬ 
terlacing tips, 

Prlce/Temis $59.95,money order,, 
check, C.O.D., Master Charge or Visa. 
Alabama Residents add 8% safes tax, 
shipping included in price. 


•‘>ts 


IfIRQV engineering 
MIIDT associates 

P.O. Box 509 Pelham, AL 35124 
(205) 663-6146 

Leaders to computer interfacing 




Circle 482 on inquiry card, 


Circle 146 on inquiry card. 


Circle 465 or* inquiry card, 


Cfi 

tSSETTES 

LENGTH 

10 PACK 

1 00 PACK 

C-10 

7,00 

63.00 

C-20 

8.50 

77.00 

C-60 

12.00 

108,00 

C-90 

1 5.00 

135.00 


COLOR as* 

FORTH 

Operating System 
Monitor 

Editor Assembler 
Graphics & Sounds 
Callable from Basic 
CASSETTE . $40 
Upgradable to Disk 
DISK ....... $80 

GAMES 

Forth Pong 

Trivia Quiz 
Space War 
Adventure ... 

And More 

PROTOTYPING 

BOARD 

Plugs Into 
Expansion Bus 

MEMORY 

UPGRADES 

No Soldering 

16K . $35 

32K . $85 

BOOKS 

And Manuals 

K & H SOFTWARE SYSTEMS 

9315 Valley Hill Road 

River Hills, Wl 53217 

•TANDY CORP TRADEMARK 














































The Best Boards 

SD Prices Slashed!!! 


Single User System 


SBC-200 


1C 200, 64K ExpandoRAM II, Versa floppy II, CP/ M 2.2 

$995.00 

MHz Z-8GA CPU* 64K RAM, serial I/O port, 
irallel I/O port, double-density disk controller, 
P/M 2.2 disk and manuals, system monitor* 
ntrol and diagnostic software. 

-All boards tire assembled and tested- 


ExpandoRAM III 



HK to 256K expandable RAM board 


SD Systems has duplicated the famous 
liability of their ExpandoRAM I and II boards 
the new ExpandoRAM III, a board capable of 
ntaining 256K of high speed RAM. Utilizing the 
iw 64K x 1 dymanic RAM chips, you can 
n figure a memory of 64 K, 128K* 192K, or 256K, 

I on one S-1GG board. Memory address decoding 
done by a programmed bipolar ROM so that the 
emory map may be dip-switch configured to 
jrk with either CQSMOS/MFM-type systems or 
th OASIS-type systems. 

Extensive application notes concerning how to 
perate the ExpandoRAM III with Cromemco* 
ratersy stems* and other popular 4 MHz Z-80 
ystems are contained in the manual. 


IEM-65004A 64K A & T . $495*00 

1EM-65J28A J28K A & T . $639.95 

1EM-65192A 192K A & T . $769*95 

1EM-65256A 256K A & T ......... $879.95 


2 or 4 MHz single board computer 



• S-100 bus compatible « Powerful 4MHz Z-80A 
CPU * Synchronous/a synchronous serial I/O 
port with R3-232 interface and software 
programmable baud rates up to 9600 baud * 
Parallel input and parallel output port • Four 
channel counter/timer * Four maskable, vectored 
interrupt inputs and a non-maskable interrupt • 
IK of on-board RAM * Up to 32K of on-board 
ROM • System monitor PROM included 
The SBC-200 is an excellent CPU board to base a 
microcomputer system around. With on-board 
RAM, ROM, and I/O, the SBC-200 allows you to 
build a powerful three-board system that has the 
same features found in most five-board 
microcomputers. The SBC-200 is compatible with 
both single-user and multi user systems. 

CPU-30206 A A & T with monitor , $299*95 



ExpandoRAM II 

I6K to 64K expandable RAM board 


Versafloppy II 

Double density controller with CP/M 2.2 



■ S-100 bus compatible * IBM 3740 compatible 
oft sectored format * Controls single and double- 
ided drives, single or double density, 5Vi" and 8" 
rives in any combination of four simultaneously 


Drive select and side select circuitry * Analog 
hase-locked loop data seperator * Vectored 
nterrupt operation optional * CP/M 2.2 disk and 
nanual set included * Control/diagnostic 
oftware PROM included 

ie Versafloppy II is faster, more stable and more 
olerant of bit shift and "jitter" than most 
ontrollers. CP/M 2.2 and ail necessary control 
nd diagnostic software are included. 


• S-100 bus compatible * Up to 4MHz operation * 
Expandable from 16K to 64K * Uses 16 x 1 4116 
memory chips * Page mode operation allows up to 
8 memory boards on the bus * Phantom output 
disable * Invisible on-board refresh 
The ExpandoRAM tl is compatible with most 3- 
100 CPUs. When other SD System' series II 
boards are combined with the ExpandoRAM II, 
they create a microcomputer system with 


exceptional capabilities and features. 

MEM-16630A 16K A & T . $325.00 

MEM-32631A 32K A & T .,. $345.00 

MEM-48632A 48K A & T . $365.00 

MEM-64633A 64K A & T . $385.00 


COSMOS 

Multi-user operating system 

• Multi-user disk operating system » Allows up to 
8 users to run independent jobs concurrently * 
Each user has a seperate file directory 
COM OS supports all the file structures of CP/M 
2.2, and is compatible at the applications program 
level with CP/M 2.2, so that most programs 
written to run under CP/M 2.2 or SDOS will also 
run under COSMOS. 


OD-1160A A & T with CP/M 2.2 .. $370*00 


SFC-55Q09O39F COSMOS an 8" disk $395.00 


Multi-User System 

SBC 200, 2P6K ExpandoRAM Ill , Versafloppy II, MPC-4 
COSMOS Multi- User Operating System. C BASIC 11 

$1995.00 

Two Z-SOA CPUs (4 MHz) t 256K RAM* 5 serial I/O 
ports with independently programmable baud 
rates and vectored interrupts* parallel input port* 
parallel output port, 8 counter/timer channels, 
real time clock, single and double sided /single or 
double density disk controller for SW' and 8" 
drives, up to 36K of on-board ROM* CP/M 2.2 
compatible COSMOS interrupt driven multi-user 
disk operating system, allows up to 8 users to run 
independent jobs concurrently, C BASIC II, 
control and diagnostic software in PROM 
included. 

-All boards are assembled and tested- 

MPC-4 


Intelligent communications interface 



* Four buffered serial I/O ports * On-board Z- 
80A processor ■ Four CTC channels • 
Independently programmable baud rates * 
Vectored interrupt capability * Up to 4K of on¬ 
board PROM * Up to 2K of on-board RAM ■ On¬ 
board firmware 

This is not just another four-port serial 
I/O board! The on-board processor and firmware 
provide sufficient intelligence to allow the MPC4 
to handle time consuming I/O tasks, rather than 
loading down your CPU. To increase overall 
efficiency, each serial channel has an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible. In 
combination with SD's COSMOS operating 
system {which is included with the MPC-4), this 
board makes a perfect building block for a multi¬ 
user system, 

IOI-1504A A & T with COSMOS .. $495.00 


i 

■ 

i 
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Place Orders Toll Free 

Continental U.S. Inside California 

800 - 421-5500 800 - 262-1710 

For Tech meat Inquires or Customer Service rath 

213-973-7707 



Computer Products 


4901 W. Rasecrans, Hawthorne, Ca 90250 

TERMS of SALE: Cash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add £>% 
tax. Minimum shipping & handling charge $3.00. 
Pricing &. availibility subject to change 


























Computer Products 


Printers 



BETTER THAN EPSON - Okidata 


Microline 82A So? 132 w/umn, 120 CPS, 9 x 8 dot 
matrix, friction feed, pin feed, adjustable tractor feed 
(removable), handles 4 part forma up to $.5“ wide, rear $ 
bottom feed, paper tear bar, /00% duty cycle/200,000 1 000 
character print head , bi-directional/logic seeking, both 
aerial & parallel interfaces included, front panel switch & 
propram control of W different form lengths, uses 
inexpensive spool type ribbons, double width & condensed 
characters, true lower case descenders & graphics 

PKM-43082 with FREE tractor .... $539.95 

Microline 83A 132/232 column, 120 CPS. handles 

forms up to 15" wide, plus all the features of the 82A. 

PRM-43083 with FREE tractor .... $749.95 

PRA-27G81A Apple card . $39.95 

PRA-27082A Apple cable . $19.95 

PRA-27087A TRS80 cable . $24.95 

PRA-43080 Extra ribbons pkg. of 2 $9.95 


INEXPENSIVE PRINTERS - Epson 

MX-70 80 column r 80 CPS r 5 x7 dot matrix, adjustable 
tractor feed, & graphics 

PRM-27070 List $459 . $399.95 

MX-80 80 column. 80 CPS, bi-directianal/togic seeking 
printing. 3x0 dot matrix, adjustable tractor feed, & fit 
graphics characters 

PRM-27080 List $645 . $469.95 

MX-SOFT same as MX 80 with friction feed added. 
PRM-27082 List $745 . $559.95 

MX* 100 132 column, correspondence quality, graphics, 
up to 15 rr paper, friction feed & adjustable tractor feed, 9X 9 
dot matrix, 80 CPS. 

PRM-2710Q List $945 . $759.95 

PRA-27QS4 Serial interface .$69.95 

PRA-27088 Serial intf & 2K buffer .. $144.95 

PRA-27081 Apple card .$74.95 

PRA-27082 Apple cable .$22.95 

PRA-27086 IEEE 488 card .......... $52.95 

PRA-27087 TRS-80 cable . ... $32.95 

PRA-27085 Graftrax 11 . $95.00 

PRA-27083 Extra ribbon .$14.95 

NEC 7700 & 3500 

NEC Spinwriter w/Inteiligent Controller 

Standard serin!. Centronics parallel, and current 
loop interfaces * Selectable baud rates 50 to 19,200 
* Automatic bidirectional printing • Logic 
seeking • 650 character buffer with optional 16K 
buffer • 5b characters per second print speed * 
Comes with vertical forms tractor, ribbon, thimble 
and cable * Diablo compatible software ■ 
Available with or without optional front panel 


PRD-55511 IK no front panel ... . $2795.00 
PRD-55512 J6K no front panel .. $2895.00 
PKD-55515 IK w/front panel . .. $2995.00 

PRD-65516 16K w/front panel ... $3095.00 

Intersell NEC 3500Q 


New from NEC - the 3500 series Spinwritera, 
Incorporates all the features and reliability of the 
5500 and 7700 series Spinwriters into an 
inexpensive 30 CPS letter quality printer with an 
optional bi directional tractor assembly. 


PRD-5535 1 3500Q1K .$1995.00 

PRD-55352 350OQ I6K . $2095-00 

PRA-5510Q Deluxe tractor option .. $300.00 


Accessories for Apple 


16K MEMORY UPGRADE 

Add I6K of RAM to your TRS-80, Apple, or Exidy in just 
minutes. We'oe sold thousands of these 16K RAM 
upgrades which include the appropriate memory chips fas 
specified by the manufacturer), alt necessary jumper 
blocks, foolproof instructions, and our I year guarantee 

MEX-161G0K TRS- 80 kit .$25.00 

MEX-lBlOlK Apple kit .$25-00 

MEX-16102K Extdy kit .$25.00 

16K RAM CARD - for Apple II 

Expand your Apple to 64 K, 1 year warranty 

MEX-16500A Save $70.00!!! . $129.95 


Z-80* CARD for APPLE 

Two computers m one, Z-80 & 6502, more than doubles the 
power & potential of your Apple, includes Z-80* CPU card, 
CP M 2.2, & BASIC 80 

CPX-3080QA A & T ... $299.95 


8" DISK CONTROLLER 

blew from Vista Computer, ample or double sided, single or 
double density, compatible with DOS 32/3.3, Pascal, &CPM 
2.2, Shugurt & Qurnc compatible 

IOD-2700A A&T . $499.95 


2 MEGABYTES for Apple U 

Complete package includes: Two 8" double-density disk 
drills, V%fa doubledensity 8" disk controller, cabinet , power 
supply, & cables, DOS 3.2/3,3, CP M 2.2, & Pascal 
compatible. 

1 MegaByte Package (Kit) . $1495-00 

1 MegaByte Package (A&T) . $1695.00 

2 MegaByte Package (Kit) .. $1795.00 

2 MegaByte Package (A&T) .$19,95 


CPS MULTI CARO - Mtn. Computer 

Thrt'e cants in one! Realtime clock calendar, serial interface, 
A- parallel interface oil on one card 

I OX-2300A A&T . $199-95 


AIO* ASIO t APIO - S.S.M. 

Parallel & serial interface for your Apple {see Byte pg III 

IOI-205OK Par & Ser kit ... $139.95 

IOI-205OA Par & Ser A&T . $169.95 

IO1-2052K Senal kit . $89.95 

IO1-2052A Serial A&T .$99.95 

IOI-2054K Parallel kit .$69.95 

IOI-2054A Parallel A&T .$89.95 

A488 - S.S.M, 

IEEE 488 controller, uses simple frnitir comma not*. 
includes firmware and ruble, t year guarantee, (see April 
Byte pg ID 

IOX-7488A A&T $399-95 


Modems 


CAT MODEMS - Novation 

CAT 3(8) baud, acoustic, answer orginate 
IOM-5200A List $189,95 . $149,95 

D-CA T 3Ml baud direct connect, answer/orginate 
1OM-5201A List $199 95 . $169.95 

A UTO-CA T Auto answer/orginate, direct connect 

IOM-523QA List $299.95 ....... $239.95 

Apple-CAT- Novation 

Soft tea re selectable 12(8) or 300 baud, direct connect, auta- 
a o steer auftidial, auxiliary 3-wire RS232C serial port for 
printer. 

IOM-5232A Save $50.00!!! . $325.00 


SMARTMODEM - Hayes 

Sophisticated direct-connect autoanswer/autodial modem, 
touch-tune or pulse dialing, RS-232C interface, programmable 

IOM-5400A Smartmodem . . $269-95 


Single Board Computer 


a 



AIM-65 - Rockwell 


6502 computer with alphanumeric display, printer, & 
keyboard, and complete instructional manuals 


CPK-50165 IK AIM . $424,95 

CPK-50465 4K AIM . $474.95 

S F K - 74 600008E 8K BASIC ROM $64.95 
SFK-646O0OO1E 4K assembler ROM $43.95 

PSX-030A Power supply . . $64.95 

ENX-000002 Enclosure . $54.95 


IK AIM, 8K BASIC, power supply, £■ enclosure 

Special package price . $649.95 

Z-80 STARTER KIT - SD Systems 

Complete Z-80 microcomputer with RAM. ROM. I/O, 
keyboard, display, kludge areii, manual, & workbook 

C PS-30100K KIT . $299.95 

CPS-30I0GA A&T . . $469.95 

SYM-1 - Synertek Systems 

Single huied computer with IK of RAM, IK itf ROM, key-pad, 
LEI) display, 2fhmi ifi cassette interface an hoard. 

CPK-50020A A & T . $249.95 


Video Monitors 


HI RES 12" GREEN - Zenith 

15 MHz bandwidth, 7(8) lines/inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 
VPM-201201 List price $150.00 .... $118.95 

Leedex / Amdck 

fii'B Miiwhly pria-tl viden nuvuVnra 

VDM-801210 Video 100 12" B&W . $139.95 
VDM-801230 Video 100-80 12" B& IV $179.95 
VDM-801250 12” Green Phospor .... $169.95 
VDC-801310 13“ Color I . $379.95 

12" COLOR MONITOR - NEC 

Hi res monitor with audio & sculptured case 

V DC-651212 Color Monitor ....... $479.95 

12" GREEN SCREEN - NEC 

20 MHz, P3l phosphor video monitor with audit/, 
exceptionally high resolution - A fantastic monitor at a 
very reasonable price 

VDM-651200 Special Sale Price . $199.95 


Video Terminals 


AMBER SCREEN - Volker Craig 

Detachable ktyboard, amber on black display. 7 x 9 dot 
matrix, 10 program function keys, 14 key numeric pud, l2 Jf 
non ’glare screen, 50 to 19,200 baud, direct cursor control. 


auxiliary bi-directional serial port 

VDT-351200 List $795.00 .. $645.00 

VIEWPIONT - ADDS 

Detachable keyboard, serial RS232C interface, baud rates 
from 1!() to 19200, auxiliary serial output port , 24.x 80display, 

VDT 50121O Sale Priced . $639.95 

TELEVIDEO 950 

VDT-90J 250 List $1195.00 . $995,00 

DIALOGUE 80 - Ampex 
VDT-230080 List $1195.00 . $895.00 










































































Computer Products 


S-100 CPU Boards 


THE BIG Z* - Jade 

2 or 4 MHz switchable ZSO* CPU with serial I/O, 
accomodates 2708, 2716, or 2732 EPROM t baud rates from 


75 to 9600 

CPU-30201 K Kit . $139.95 

CPU-30201 A A&T .. $189.95 

CPU-30200B Bare board . $35.00 


2810 2-80* CPU - Cal Comp Sys 

2/4 MHz Z-80 A * CPU with ES-232C serial 1/0port andon- 
hoard MOSS 2.2 monitor PROM, front panel compatible. 

CPU-30400A A&T . $269.95 

CB-2 Z-80 CPU - S.S.M. 

2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K of PAM on hoard r extended addressing. IEEE 
SJ00, front panel compatible. 

CPU*30300K Kit . $239,95 

CPU-30300A A&T ... $299.95 


S-100 PROM Boards 


PROM-100 - SD Systems 

2708. 2716, 2722 EPROM programmer w/saftware 


MEM-99520K Kit . $189.95 

MEM-99520A A&T . $249.95 

PB-1 - S.S.M, 

2708, 2716 EPROM board with built-in programmer 

MEM-9951 OK Kit . $154.95 

MEM-99510A A&T . $219.95 

EPROM BOARD - Jade 

I6K or 32K use* 2708's or 2716's. IK boundary 

MEM-16230K Kit . $79.95 

MEM-16230A A&T... . $119.95 


S-100 Video Boards 


VB-3 - S.S.M. 

80 characters x 24 lines expandable to 80 x 48 for a full page 
of text, upper & lower case. 256 user defined symbols, 160x 
192 graphics matrix, memory mapped, has key board 
input . 

10V-1095K 4 MHz kit . $349.95 

IOV-1095A 4 MHz A&T .. $439.95 

IOV-1096K 80x48 upgrade . $39.95 

VDB-8024 - SD Systems 

80 x 24 I/O mapped video board with keyboard I/O , and! 
on-board Z-80A*. 

10V-1020A A&T . $459.95 

VIDEO BOARD - S.S.M. 

64 characters x 16 lines, 128 x 48 matrix for graphics, full 
upper/lower case ASCII character set, numbers, symbols, 
and greek letters , normal/reverse/blinking video, S-100. 


IOV-1051K Kit .,. $149.95 

IOV-1051A A&T . S219.95 

10V-1051B Bare board .$34.95 


S-100 Motherboards 


ISO-BUS - Jade 

Silent , simple , and on sale - a better motherboard 


6 Slat (Sti* x8ft") 

MBS-061B Bare board .$19,95 

MB8-061K Kit . $39.95 

MBS-061A A&T .$49.95 

J2 Slot (9¥C x 

MBS-121 B Bare board .$29.95 

MBS-121K Kit .$69.95 

MBS-121A A&T . ... $89.95 

18 Slot aw x8W) 

MBS-181B Bare board . $49.95 

MBS-18IK Kit .$99.95 

MBS-181A A&T . $139.95 


S-100 RAM Boards 


MEMORY BANK - Jade 

4 MHz. S-100, bank selectable, expandable from 16K to 64K 


MEM-99730B Bare Board .$49-95 

MEM-99730K Kit no RAM . $199.95 

MEM-32731 K 32 K Kit . $239.95 

MEM-64733K 84 K Kit .... . $279-95 

Assembled & Tested . add $50.00 


64K RAM - Calif Computer Sys 

4 MHz bank port / bank byte select a hie, extended 
addressing, IfiK bank selectable, PHANTOM line allows 
memory overlay, 8080 / Z-80 / front panel compatible. 

MEM-64565A A&T . $575.00 


64K STATIC HAM - Mem Merchant 

64K static S-100 RAM card, 4-16K banks, up to 8MHz 

MEM-64400A A&T . $789.95 


32K STATIC RAM - Jade 

2 or 4 MHz expandable static RAM board uses 2114L's 

MEM-16151K IRK 4 MHz kit _ $169.95 

MEM-32151 K 32K 4 MHz kit . $299.95 

Assembled & tested ... add $50.00 

16K STATIC RAM - Mem Merchant 

4 MHz 16K static RAM board, IEEE S-100, bank selectable. 
Phantom capability, addressable in 4K blacks, disubleahle" 
in IK segments, extended addressing, low power 

MEM-16171A A&T . . $164.95 


S-100 Disk Controllers 


DOURLE-D - Jade 

Double density controller with the inside track, on board Z- 
80A*. printer port, IEEE S-100, can function on an 
interrupt driven buss 

IGD-1200K Kit . $299.95 

IOD-I200A A&T . $375,00 

1OD-120OB Bare board . $59.95 

DOUBLE DENSITY - Cal Comp Sys 

5W* and 8’* disk controller, single or double density, with 
on-hoard boot loader ROM. and free CP/M 2.2* and 
manual set. 

10D-1300A A&T . $374.95 


S-100 I/O Boards 


S*PXC* - Jade 

Our new I/O card with 2 SIO's, 4 CTC's, and 1 PIO 


IOI-I045K 2 CTC's. 1 SIO, 1 PIO .. $179.95 

IOI-1045A A&T . $239.95 

IOI-1046K 4 CTC's, 2 SIO's, I PIO $219.95 

IO1-1046A A&T . $299.95 

IOI-1045B Bare board w/ manual ... $49.95 

1/0-4 - S.S.M. 

2 serial I/O ports plus 2 parallel I/O ports 

IOI-101QK Kit., . $179.95 


I Ul’ 1U1LM\ Alt ..................... qii * zr.ifsj 

I01-1010A A&T . $249,95 

101-1010B Bare board . $35.00 


S-100 Mainframes 


MAINFRAME - Cal Comp Sys 

12 slat S-100 mainframe with 20 amp power supply 


ENC-112105 Kit . $329.95 

ENC-112106 A&T . $399.96 


DISK MAINFRAME - N.P.C. 

Holds 2 8" drives end u 12 slot S-100 system. Attractive 
metal cabinet with 12 slot nndherhoard & card cage, power 
supply, dual fans, lighted switch, and other professional 
features 

ENS- 112325 with 25 amp p.s. $699.95 


Disk Drives 



Hand wane metal cabinet with proportionally 
balanced air flow system * Hugged dual drive 
power supply * Power cable kit * Power switch, 
line cord T fuse holder, cooling fan * Never-Mar 
rubber feel • All necessary hardware to mount2- 
H" disk drives, power supply, and fun * Does not 
include signal cable 

Dual 8” Subassembly Cabinet 

END -00( >420 Ba re cn hi net .$59.95 

END-000421 Cabinet kit .. $225.00 

END-000431 A&T . $359,95 

8" Dish Drive Subsystems 
Single Sided, Double Density 
END-000423 Kit w/2 FDWO-HDs . $924.95 

END-000424 A&T ut/2 FD1Q0-8D& $1124,95 
END-000433 Kit w/2 SA W!Hs ... $999.95 
END-000434 A&T m/2 SA-ROlRs $1195.00 

8” Disk Drive Subsystems 
Double Sided, Double Density 

END-000426 Kit w/2 DT-Hs . $1224.95 

END-000427 A & T w/2 I)T-8s ... $1424.95 
END-000436 Kit w/2 SA-86 IBs $1495,00 
END-000437 A & Tw/2 SA^tSIRs $1695.00 


QUME DT-8 

K" Double-Sided, Double-Density Disk Drive 

1 Drive ... $524.95 each 

2 Drives . $499.95 each 
10 Drives $479.95 each 

Jade Part Number MSE-750080 


Shugart 801R 

8" Single-Sided, Double-Density Disk Drive 

1 Drive ... $394.95 each 

2 Drives . $389.95 each 

Jade Part Number MSFM08G1R 


SIEMENS 8" 

8*' Single-Sided, Double-Density Disk Drive 

1 Drive ... $384.95 each 

2 Drives . $349.95 each 
10 Drives $324.95 each 

^^^rRidt^ar1^h]nibei^tSPj20n2(^^^^ 

MPI B-51 

5Vt' f Single-Sided, Double-Density Disk Drive 

1 Drive ... $234.95 each 

2 Drives . $224.95 each 
10 Drives $219.95 each 

Jade Part Number MSM455100 
END-000213 Case & power supply . $74.95 
















































































26 Megabyte 
Hard Disk Drive 

from 

[George Morrow's 

' Thinker Toys 




FREE PLASTIC LIBRARY CASK INCLUDED WITH THE 
PURCHASE OF EVERY BOX OF DISKETTES 


POWER $i 
STATION < 


Two Stage Noise Fitter 
Surge Suppressor 
line Voltago Mmt»r 
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One hundred boxes $21.50 


The new Zenith ZVM-121 fea¬ 
tures a P3l green phosphor tube 
along with 15 MTIit bandwidth. 
Switch selectable for 40/00 char¬ 
acter screen* Fully comp at able 
with BQ column Apple cards. 

VDM-Z131 20 lbs. 
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2732 EPROM 

SALE * 8.95 


IMSAI 
18 Slot 
CAL M18 


from 

SJiu^ort 

Technology 


2U.U2 450ns. 

21L02 ZSOns 
21UL4 4;i0na 
2U4L3 300ns 
4044“4 450ns 
4044-2 ’StJns 
5257-3 300ns 


Megabyte } ^ 

Hard Disk Drive 

Packaged in the sajnir physical slid ae the industry stan¬ 
dard 5 1/4' mini Happy disk drive. The micro-Winches ■ 
nrr stores thirty times as much data {B.3B megabytes 
unformatted), accesses data twice as fwt 1170 milli- 
seconds) and transfers data twenty times faster (5.0 
megabits per second.) 

Tile ST505 Lk factory sealed Lo prelect the media from 
environmental contaminates. Requires only DC voltage. 
Dual California Digital 5 1/4" enclosure. HpAA 
ST5O0 drive and power supply. ? A DU V 

Shu g art Associates SA40G removable t AAA 

media disk drive for above package, add: *vUU 


270ft 45Gns 
2713 5V. 

27U irt-volt 
2732 Met 
2532 Ft 
2734 


direct connect 


IHTlO nu|i.-t.L iii[x|iii:i* .|Lldlh.d>. Ijw-h ar lilfipnn.iiJ.ii iku’lalilir cai-lmti ruiujirr-a misc 
I dd-K l;ilihil wllli ikcmnLli; Husdinn*. H|da«j> i-UtiHie ' if (Ih'J*< < .11 crt?aE dilLln. 

I'll. 1 Uiiivlt^jJ |Jji ,i Spfiiit.iiig JQ.IT-P In 9*ilrl. ftMlecEulilt- blmn imwiir Luid riPii,■ 
MMIr ■■ ■ hI i. ■, | |l tl. Ik'il Id j lUHtU,) l!lM|i|llBt4 III il|« hnw |I»k141bT 

lL-tiq*i«*nr I Itk IQ0‘. |iu»«:ri.;iJ rrn*.. I'm |.'II'pii m nn iiri'. (to nurd ici Iik jU- ..In 

pnnlli.llv U‘i \,{J.fHj*L-r rL-cptiLlL. UCJU-1 

Njv.ilkhi 11' Cm emnkMiUI io Hiq*i «V llld Hdtir Thill ' nh^iteliil' limubiila. Irtu.ii tar 
4L.iitll|i|. lln«i dfiiei Iij^dircm. IlLH)uire« qi!iipiu 4 A,tL |h.iun.ir. r ” 4-Ji* 

L Universal Data Auto Answer 103LPJ *218 
Novation Auto Cat RS232 *238 


Regulated 

Power Supply 

5volt5amp 


J'Fll* LlfiLlJ BUL-fllujI |JCr*i-*r iup[]lv WIL< Hftiim 
Pj«a IraiiiUliK r^i,u tnUiPi lAilfiliBi llvt walL* 


Torrance, California 90503 


TOLL FREE ORDER LINE 

<800421-5041 

TECHNICAL & CALIFORNIA 

<213679-9001 


AU merchandise sold by California Digital is premium grade. 
Shipping: First five pounds ?2.00; each additional add $.40 
Foreign orders 10% shipping. Excess will be refunded* 
California residents add S% sales lax. COD s discouraged. 
Open accounts extended to- state supported educational institu¬ 
tions end companies with a "Strong Dun & Bradstreet. M 
Warehouse: 1560& Inglewood Blvd. Visitors bv appointment. 


64K DYNAMIC 

16K STATIC 

*11.95 

*13.95 

4164 100^9 75 

2167 200ns* 

16K DYNAMIC 

2716 EPROM 

*2.10 

*4.95 

4116 100* *1.85 

IDO-'4.50 IK-*4.00 
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CaL i iorn i a DiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 


'friof e nr in vhici rc-Tnirmber back id 
11174 when 5-lOd matt in- it 3 infiincy 
.mi: min-mulil ui g rram kii vour * HrTi 
Altnir Computer will recoil 1 hot the 
oil) working u.4d on mein ary was 
the 8K 3 1 site Dwri tPkftufjiHliraEl by 
Fled rwUes 041 of ivamcvU.!* 
I'unntiin. 

Ed Roberta and William Galea m 
creiliLetf fur rlw ileuitfi n|" Ihr AiLilr 
f(ini(i*)ier, (3M1 Jinim Snafu had lha 
□uLy- working nitciorv bDjrd. 

By the lime Mr. £#*!*■ COtri'POiy V|ri 
dLssaLveb Lo I0Tfl r St-.lie Electronics 
half add iwer IT,■MS of liurir 6K 


California Digital 

STATIC •&& 


BRUCE SEALS 

Designer of the Static i 64 


irfLdr 

UtitkLvu JuagnkL Jt|»m California Dig¬ 
ital luu tmnvinccd Mr. Seals Id come 
cut of IddInt£ mil 'h™iBh the mm gffi- 
erulLcsi uf static memory boards, 
nid ff&Sttrt tl|44l h* h** HlguiJia mu if 
Ls deal toed to become the n-rrt mile— 
non# lit 5*100 hiHtuy jimrt^etg- 

la t lit! nest anrrral IPOMlhft »r ■-rtfruri 
Id release a full line □[ computer 
predicts dk*lfin*fJ by Hime Sr«l3- 


*475 


EjiMOO MXfSOJ T fncti«i/tr 
epiai MI1IHI !1! column 
Graftra* 00 dptlm 
Affile l/Of cable U51 Hi 
Serial inlfcrEacP (B141] 
Sertul StHOP- r It bui. (3full 

C*bie (or ras-so 

it-JiF, 4»H nit.-rElice f HI Mf 
SqilKWHDt head 
Replacement Ribbon 
Paper 35VQ tfWft* 0 1/2' 


825.. 011 

7D.0Q 

120.OO 
79.00 
145.00 
jri.uD 
S5u0l> 
45-00 
H.QO 
35.013 


*635 


DDl-rratris. K*^nlH(ilt. .logic- 
seeking' friction dp tranter feed, 
Impact printer. Ottnplitp gpv|>lilfl,(L, 
upper dtl4 tO«*f cflse ASCII. Greek, 
maUietmitlcj altxit; with, the ibllLtj 
to print dot DEMII Images 

dJlMKTjy oil a paper, 

P roportional an ncEhil mn 112 coturnn 
riinijiresaeii print make thie 10* 
cost ifiachtDe the best rvltl* In tn- 
days printer murkcL 


^PRINTRONIX 


P-300 

P-600 


*4500 

*6150 


Epson. MX 89 
Epictt MXUQFT 
Epuoii MXICIU 
An mirk iHiOO 
AoAdu 930.1 
Anacoin 1 59 
IDS Fappr Ter¬ 
ms Tiger 560 
Diablo 630 
□ialilu 1000 
Olablu 15 SO 
iSOiilli ISO 
PriiaLronct 300 
Print ranix 000 


PREHXflO 

PELEMiBOK 

FREMXlOQ 

FEURMO 

PHA&5Q1 

PR A150 

FRG450G 

PRC 560G 

PR PS 30 

PR D19 50 

PRD1640 

FftDlflO 

PRP300 

PRPS90 


NT: 

505 

02.5 
L2SS 
1205 
1075 
1005 
13 VO 
21 SO 
2550 
2496 
1350 
4590 
9150 


NLC/SeLium 1 
NEC/5m 16K 
TEC/ Star writ. 
CJkidata 60 
Cfcidnta 62 
CtkbtLiiii 03 
I eletyps 43K 
Teitia Ins. 810 
lex. Ins SIOC: 

Cunt ronlca 7 30 
Centronics 737 
Centronics 7 30 
Cent ms 704-9 
Cent m n, 704-11 


PftN55l0pa 
PRN6S1 Ope 
PRVOOn 


2595 

2T95 

1395 

419 

919 

96.5 

1935 

1409 

1705 

529 

905 

7&5 


SYSTEMS 




4SK MEMORY 


*1150 


*2450 


Whnl HEWLETT 
mLr_M PACKARD 

HP85 


==-= = 3'°' 

| «== Display 
” * 7 - Terminal 

IBM Direct Price 
California Digital 


discount } 

price 


1295 


DIALOGUE 90 
CRT TERMINAL 

*995 


ifiue 99 features rraisri 
4okl prpifrarr. kfts. half bite-nsltv prated ed 
t* «tt»r Mack, line ar chbmri*r rmirtr. 

47 1TM. 

VIDEO TERMINALS 

ARDS YlewpijTnt YUT-RVP aV5 

ADDS Rcgcrit 25 mimitHc duster VDT-R25 fl50 
ADDS Regent 30 25th status tine VDT-R30 S50 
ADDS Rtgent 40 Eiriiited graphics VDT-R4D U95 
ADDS Rug&nt 50 Block mode VDT-RSO 1-195 

Ampclc Dl.nlnygE SO LwO pagc.dctatch VDT-UEtO 995 
Digital Kquipment VT-100 VITF-VlOO 1595 

DigUal.Zqulpnient VT^132 VDT-%'132 1895 

Direct VP-800A Emulalor VDT-PBOt) call 

Hazeltine H10 VDT-H1410 750 

Haaelline 1420 VDT-H142D 705 

Elis; elt ins 1500 VDT-H1STO 

Haz till Iini 1510 VDT-H1510 

Hazeltinu 1520 VDT-H1520 

Hewlett Packard 2-821A VPT-HPZiA 

He wlrtt Packard 2 3 2 1P VDT- HP21P 

IBM 3101-10 character mode green VDT-3101 1105 

IBM 3101-20 block mode VDT-31012 1395 

Lear Seigler 3 A upper case only VDT-LJA 850 

Lear Seigler ADM5 VDT-L5 045 

Lear Seigler ADM31 VDT-L31 1385 

Lear Seigler ADM42 YDT-L42 1995 

VIbujU 200 VDT-V200 995 

r(‘leyfideo 0l0C (new) VDT-T910 505 

Telcvldeo 912C VDT-TS12 B65 

Televideo 920C YDT-T9ift 745 

Televideo S>50C detatchahle kcvbtt. VDT-TSfiO 985 

Zenith Z-18 VDT-Z-1& 73S 

VIDEO MONITORS 

BMC KG12C 18MBr 

P-31 gm phoapljor $258 

I AiT.fip^L- \ ? [, Tf>t> 171 


t'HlIiinjl ltn' new ' 21^7' rain chtp. i hr- 
Static 44 is Ihi; naasi cnrmnl Irc luHkhqiy .iv.»nl^ 

^bLe in 5-100 nr " '.Tf. 

-4 bit idiJri. djirm. fl nr 19 bil data paths 

sloni? wiib Lft bn rrrjitisi nnd deltllOwIt'iICK I'lukh. HiLs 
Utihiur buurd rn mph'«. l'I y run-jijij.blr with tin' ILL.L 
lMIiI t'j j ditunlun-l. 

rhf Sialic 64 has been L ay unit nod tn xltnw nuch 1UK 
e»<fi.ir'.'nL (if mrtilery ||> hi bank sek-cLable iupprjrt Ih U 
mulLcu^L'r iftiinn i. trihi-r iji-n.inihiLL- f^aLure:^ .■ 11 ■■ ■> 111 ■, < 
bmrd lu Fully inlL'fir:ili wnb all currant bunk saLrdin^ 
liiili■!ni> 6 JBtluilpHg tlfim.'-y .mil AJphi-M" l-r>- Dntijjhi'u 
far DMA ope run mi - at eiurfc IrfijUi-jiuLL't tn uxoi-fts uf 
10 HHi. 

fbe SlulicftJ is p:ui4ifsclurre| |u nwci ctirruiqi mHURTk 
ririniil lMSr4 BfiieciDcnltons. 1C anrkcls dIiIieuib uliru 1 - 
rctiubLit man hunt arfint cnuLurts »rk ysi' it in Jtitirru^k I hi 
IijIjJ inlcortlY nt tin nrndud Lull board bciurr Iljvitik 
U if Ti:’ il Llv it tUiUkdl wit 1& ukVWItiVk high tt'iri|l«.’rHLtln 
Lu n Hn and fed prLK. 1 . tktrtt. 

I:jii vridjEliAitil iMir-vetr Mnirrarirv willi 2-i lunar ri'puii- or 
rc-ptji:en em on all tmardt fniii hjjjt/d frcni Cidiforma 
Olgltki. CEvM stftil dittlJrf prirthB iqjtni reflufst CA1.-FHH1Q 

*850 


ACCESSORIES FOR THE 


COMPUTER Hy 


ctiMFurrER systems 

7 D-ll Ui'C 4.1] £J 
lntrrf»c* ml 13S 
i;(,|-d 772S AS 

7JL4 fill 

btflk-up TlV I 911 

Y74DA 99 

AbbTc£fl>lclt«f sen verier T47DA 09 

Midu^eorr paouiCTS 

Apple in 2,-80 CPU caril *7U 

D, C- HAVES PRODUCTS 

518 


COMPUTER STOP PRODUCTS 
Double ViaUkl/ 80 Co toWM Vhlno 
Df TEHACTTVK STRUCTURES 
IB ClMWiil A/ U card -410/2 


MOUNT A Ut COMPUTER PRODUCTS 
fntro H-10 ayitern. for BSP, J 71 H 

Elm K-lfl cart «Uy 103 

to. Cfuuutci AD/DA 9 bit 3Hi 

Apple Cluck bnltery tiwt'iip 22S 

3uprrinlk»r SL1Z00 24S 

ROW PLu* with filter 1*1 

ROM WrLlrr/Programmer Lill 

APPLE BRAND PRODUCTS 
App|r Language card laO 

f Icsprpv dLik irLlb Mmroitri' 5SC 

F Loppy dLxk witbnnl mill rblLr r 4b.'- 

Applc pnra-Ud inter-face 175 

5SM iUCROCOMPCn'K.R 
Puid serial pariliM interface AfO 
SOHJ3.UHTO VALLEY ASSOCIATES 
®" flippy cent rbllSi" iPkfliial i LiC6 


S-100 BOARDS 

Assembled « Tested • Burned-in 


CPU huaHijs 

Culif. Cbh lPUirj- ZSIUA Z-SQ 

mu. (Mil UDC-c^eio sirsn 

txMlbout z-ap 74 bit. Unit 

U]JC-G£flG 35B 

OndlHHit HJMi/ftOBh *.tJ S& bii 

ppi> x ifl.B<ac llDC-CSb 275 

PliiiHuren-em Syaten'a Z-Wf 
4 srricl 3 purairiil mal tune 
{Jock, i yaclnr DUC-M780 3SV 
aj Systmia SBC-200 Z-B4I 
wish asrlil k paroitcl 
I/O pnrla HlK-SBCJ TB5 

Telctfk l-UC-l 9 Lpgiis trauru 
CPt *. fLpppv disk cbm roller 
plus I/O B£K»UC1 (183 

MAINFRAMES 

Calif. Ccmiputvr 220DA 13 elot * 

F^wtf-r 14B 

id 11 1 -bi «■ i..vi!-iii 

nil 22 xU-t 1 able uxii-^sa 

Cajdb*il fMlDfiW. EXil-Ollt ' 

ILtllLiMV flUAKUS 
Colli- OPipuu^r IW05A e-|L 

dvjLiuLc ii-etnupy 11DM-C2065 i-l 
Calil. Cui 'jiuler 2P18 UK 

aaailc r^tth.nrv miM-tNH 2S'J 

L'-dif- tbmpuir NJl Ilk 

Untie meri'ory IM«H-C2037 *3a 

Liadlinui Rail: 17 84k krijrtis 

u -.ii-.nrT tv hit BUM-GIT 1025 

51J 5rar-rn.tt Lkpaddorsiii H 

LCk itvruui ilc itUM-LItiS SlLit 

S4K -KynniiiLi; RUM-EK64 175 

M^fEifuriJi.iMp S46LCU.S L'.UiHtiIL") 

tnr Alpha iUlc rt» BL) M- MB J!» HST 

LPHU1I 3.QARDA 

Dijmol Ilu-keumh J2K. 3716 

prnriH rxira ULfM-lJPdi Hl> 

SLi Svsteitia Pnith-f Oft 

PriSgruJriftMif PILH-F10D 7 Ml 


I LufPy DESK CCBTRCLLLR 
Cid if. Cdnitrjlkr J432A with 

j-zchj] BJii-c3ia2 s: 

GkxTbnut Dish tVi-u r>-■ ;= 111 » Lhe 

Jif-C 7 Llli *oin roller. JJ.UA 
■ I'httraLcti EDI -CUI T: 

M«nBum»i«i|t SystcLus 7G5 chip, 
a mule A double dtibalsy. Error 
FtHWf BDI --UI ll 

§D Svattri'S \ ersnilujipy El 

sksiihlr dtiBHlfy Rul-012 tJ 

TarbslL u/t> UU1- - I'FS. 4 

Ui3rf''i>' Uccijin iJLsk Jockey I 

HijuiJe iJeasily BUI -UJl U 

linrKJO' EnrSiiJti Uiflk JucliL'-v II 

diubte diensEtv IFDI -I'lJfi I 


r. ■■j.Jt'Lui latertacer 
2 serial/? par'i 
ijiKlbrut bi(L-rF.iuee 

l serial 1 1 i par'l UTlS-CTH 


Sri.CiAl.rTV JKJARUS 
tfl' Co 11 -put it e real tin i> dbek/ 
CalnUil'tf HU£-(JCK 

Artec Lite (Ain- wrap prQtu- 
'VF" lii:«ri.l UuS-AWW 
Artec Uif. tiimi’-raJ l ] nrpune 
prolu bbari] 111 15-AM' 
(.li.MhIhi Spiifitrun 1 enfar 

hnuril JfUSMWC 

«. C, ir.K'i-H 5-IDIi Allrril- 

jiiudcm JUJS-HMS 

Mullen Pi'mJU rle.tiBLSltiliir iMUTtl 
A tfijjif probr kl lllJS- .1! L III 
.'1 luJ Ll-:i 1‘mducis Cj^itn-cialtr'a 
Ward kit ItUS-lJlX; 


flrw/Pnck S3 SYSHPli 285D I 

Hew/Pack 03 5YSKPB3 189-i 

A! tog AC53BOFH3 SYSAC^nOO 4T65 I 

OdtiOpnn 1 5YSOB1 HfS 

Cdt'LLnits lUj re SY3CS&32 1403 I 

Cunnnuildre SVdCttUhU H09 


Supertir mb«44J SY3SBR-KJ 
SuperbrainMP 57S5B940 
NonksLar e4ij BY SIN 64^ 
KorthstAr S4L) SYSN04D 
NEG/PCSOOO SYSPCSDOO 
Apple li Plus 5Y5AF 


(3330 
20 50 
3305 
3S95 
4i ail 
1170 


All merchandise sold by California Digital ia premium grade* 
Shipping': FLr&t five pounds $2,99; each additional add $,4Q 
Foreign orders 107n shiipping. Excess will be refundedL, 
California residents add 8% sales tax. COD s discouraged* 
Open accounts extended to state supported educational institu¬ 
tions and companies with a. "Strong iJun & Bradgtroet. 
Warehouse: 15898 Inglewood Blvd. Visitors by appointment. 


TOLL FREE ORDER LINE 

<800421-5041 

TECHNICAL & CALIFORNIA 

<213679-9001 
























ADVANCED 

^^COMPl 

PRODUCTS 


SN740GN 
SN 740 1 n 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN740/N 
SN740SN 
SN7409N 
SN741QN 
SN741 IN 
SN7412N 
SN7413N 
SN74HN 
SN741&N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7420-N 
SN7427N 
SN7429N 
SN7430N 
SN7432N 
SN7437N 
SM7438N 
5N7439N 
SN744QN 
SN7441N 
SN7442N 
SN7443h: 
5N7444W 
5N7445N 
SN744BN 
SN7447N 
SN7440N 
SN745&N 
S-N 745 1 N 
SN7453N 
SN7454N 
SN7459N 
SN740ON 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN747BN 
SN7479N 
SN740ON 
SN 748214 
SN7463N 
SN74B5N 
SN7466N 
SN7483N 
SN7490N 
SN7481N 
SN7432N 
SN7493N 
SN74B4N 
SN7495N 
SN7496N 
SN 748 714 
SN74100N 
SN74107N 
SN74109N 
SN74lieN 
SN 74121N 
SN74122N 


SN74123N 
BN74125N 
SN74I2BM 
SN74120IC 
SM74132N 
SN74I36N 
SN74139N 
SN 74141N 
SN74142N 
SN74143N 
SN74I44N 
SN74145N 
5N74147N 
SN7414BN 
SN74150N 
SN74151N 
SN74I02N 
SN74153N 
BN74t^4N 
SN74155N 
SN74156N 
SN74157W 
SN74150N 
SN74160N 
SN74161N 
SN741B2N 
5N74163N 
SN74164N 
£N74l65hf 
SN74I60N 
3N74187N 
&N74170N 
SN74172N 
SN74173N 
SN74 5 74N 
SN74175N 
S W7417GN 
SN74177N 
5M74170N 
SN74100N 
SN74T01N 
SN74102N 
S-N741&4N 
SN741B5N 
3N741B6N 
SN741B0N 
SN74 19014 
SN7410TN 
SN74102N 
SN74193NI 
SN74194N 
SN741B5N 
SN74106N 
SN74107N 
SN7419BN 
SN74139N 
SN74221N 
SN74251N 
SN74273N 
SN74279N 
SN74203N 
SN74204N 
SN74205N 
&N74290N 
SN74238N 
SN74366N 
SN743S6N 

SN74357N 

5N74358N 

SN74390N 

SN74393N 

SN74490N 


Sates and Service ~ 

Apple II® 64K 

» ZSOSoftcard R/la v I -Svst©IT! 

* 16K Ram Card ,VI<1AI °J® WMI 

■ Disk II w/controll&r _ , 

* Apple If wmsk Calf for more pricing! 

Total Value $2719 00 your price $2229°° 
ia-J el For Pascal System add $425°° 




MINIMOVER-5 
ROBOTIC ARM 


^CipplG /// 


Triple 

Play! 


Dompktnly 

Ass-pmtmul 

WrApf>htuli£ir'a 

Mjingsl 


Education hi 

Robotic PrlcIplOS 

Arliricial Intel i genes Experiments 

Computer Art and Games 


$1695 


Buy a 
System 
and 
Save 


4200™ 


ArreiBasic. SnlEwaro Fur TASK) 
Wi'Appii&flllann Manuel 
Applmali ur n. n« | r-i fiiGi? Mahutll 


510Q 0Q 


5500™ 


California Cnrnpule' Systems 2200 


■ We only oiler Apple 
CPM soil ware which 
has been -evaluated 
by our soli ware staff. 

WORDS* AR-TItd Benchmark oF 
Wordorocees I ng software requlroa £ QQ 
B. S0.n24 349.00 

VTS-SO CP/W'WordpFocoss-w has no 
screen menus uses new keycaps 
(suppled! to display Ksy lunctlooe 

319.00 New 

MAI L-MEHGE-A. Wordstar Enhance 
meni Pkg allows lorm-letler genera¬ 
tion A chained priming 188.DO 

SPELLGUARD-WHI prootr-ead Wordslar 
4 VTS-BOTajft Files against an 
expandable 20.000 word flicHonaty 

109.00 

EUPERSORT-Wlll sod. merge, ^ 

pflrlarm record SOfection - 

CP.'f.i Date Files 
Portra 00-By Mrcrosoit 
COBOL B0 By Microftotl 
ACS BASIC ACCOUNTING SYSTEM, Total 
account Ing SysloriJ tltcJudftS CH. A'fl. Arp, 

PAYROLL B99.00 New 


SUPER S-100 BUVf 


« 12 Slot Mainrmme 

* 64 bynamic RAM j 

* CPWl™2J 

- Z-SO CPU 1 MHt wF5ori*l |0 ^ 

* Double Density DisN Controller 

■ Interface to Visla V-1000 Chassis 

SPECIAL PACKAGE PRICE .. RC ,q OQ 
FOR COM PLETE SYSTEM 1 y ' 

willt (2f Shugarl Double Qenally 
Fioppys mounted add 1495.^^ 


Vlsir.:al c Now Belter Than Ever 1B9.D0 
Vistplul—Graph- yduf 

vlslc^lc Wnrkaheels 149.00 

Vi ei Ire ndiVisiploL—Vi SiplOF 

wfTrend Anal y&tb 209.00 

Vlsides —The Ultimate 

DBMS Visicalc Cnmpallble 2t9.EM 

Vi silerm —Commun icale 
wroihdr Systems 209.00 

Bfl General Ledger 209.OT 

B pi Accounts Recei vable 299.00 

BPI Inventory 299.00 

Stock! Ite rn-vontory System 349.00 

Infptory Inventory System 2B9.00 

MicroCom Micrccourlcr 229.00 

Microcom Micraleregraph 229.00 

Accounting Piu$ » B>7 PHfl, 12&0.00 

SloneLvare DB Meslei 1S9.00 


CMOS 


CD 4(300 
CU40D1 
GD4Q02 
CDiQOG 
CD4Q07 
CD40O0 
CIO40O9 
CO4OI0 
CD40H 
C&HJ12 

ccwota 

CCM0T4 
CD4015 
C 04016 
CD4017 
CD401S 
CO4019 
CD402D 
CD402 l 
CG4022 
CC4023 
CD4024 
CO402& 
CD4027 
CD4O20 
Cp4(?2& 
CD4030 
G04031 
CD4032 
CD*Q3* 
C134035 
CD4Q37 
C 04040 
CD4041 
CD4042 
CD4043 
CD4044 
CD4O40 
C04047 
CD4t?4B 
CD404B 
CD4Q50 
CD4051 
CD4052 
CD4053 
CD4055 
CD405C 
CD4059 
CD406O 
CD4068 
CD40O9 
CD4070 
CD4D71 
CD4072 
GD4D73 
C B4075 
CD4076 
CD4077 
0134078 
004001 
004002 
CFJ4D0S 
CCMO09 
CD4093 
CD4094 


004090 
CD4099 
MCI 4400 
MC1J409 

MCI *4 10 

MO 1*412 

MCI 4415 

MCI 4419 

GD45Q1 

CD4502 

CQ4503 

CD45W 

C045D6 

CD45B7 

C04509 

CO4510 

G04S11 

C04512 

C04515 

CO4510 

C04S1B 

CD452Q 

CD4SS5 

004S58 

CD4568 

74CCO 

74C02 

74C04 

74000 

74C10 

74C14 

74020 

74C30 

74C32 

74C42 

74040 

74073 

74C74 

74C05 

74C09 

74C0D 

74C93 

74095 

74 Cl 07 

74C151 

740154 

740157 

74C16Q 

74C101 

74C163 

74C1S4 

74CT73 

74C174 

740175 

7AC192 

74C193 

74C195 

74C240 

74 C 244 

740373 

74 C 374 

74C922 

74C923 

MMS0C9S 

MM00C97 


Proto Clips 


109 DO 
195.00 
749.00 


Proto Boards 

PH-r leap PU-Icm S^OO 

r-B ino ienp pp-mji er.QD 

PH-101 Jl !>■:■ PtJ-lBiA I41H1Q 

PH-U>7 J5-DQ FS-^JllA Kit 12300 

Pfl-IQS 4300 


Breakthrj in Apple II Mass Storage! 

Vista A800 Qu ad Density DMA 8" Disk 
Controller k nr "lim 


| Novation!^ 


AUTO-CAT 


Automatic Answer 

Direct 

0-300 BarirI 

List 279 95 

acp245 05 

fc^yrw Ll&t 19& M 

Answer Originate ACP 1 69 00 


OfilySSQS 1 


Mode) ABQQ _ 

Special Complete Subsystem OffeF] 

* VI000 w/two Qume Datatrack 8 " 

* A8Q0 Apple II 8" Disk Controller 
Total Value $2939°“ 


i$2495 1)0 


AATARI 800 & 400 


direct Connect 

0-300 Band. 

List 249““ 


A Personal Computer System 
•“WMmr** \ ATARI SOO S799 00 
— — — > ATARI 400 $375 00 

ATARI 000 IncEudes; Computer Console, BASIC Lang Cartridge, BASfC 
Language Programming Manual. SOO Operators Manual w/NotebooK, 
10K RAM Module, Power Supply, TV Switch Box. 

■ “ ' * ■ - 5osewi. 

6«vF«Ht4| qsw 

FU-ir 


Single Board 
Computers 


Rockwell 


AIM 05 wi 1H £135.00 

,^K A; VI 05 *1 

0K BASIC MOM 99.00 

WS&FA 4K ASSEMBLER ROM 04 00 
jlf" PDWEP SUPPLY 54.95 

ENCLOSURE 49,9(3 

total SV&TEM W14K 669.00 

5Y NE RTEK 5YM 1 239.150 

SO Z-m ST A FITE R 1«T 557.00 

SO Z-00 STARTER KIT AIT 450.00 

SD SBC 100 Z-00 A.4 T 357.00 

SD SBC 200 Z-90 AST 339.00 

RCA COSWIAC VIP 109.00 

CROWEMCOZ-00 SBC 449.00 


StQDiac Dr™ 
HmriiriKP '40 D 


1L1I00 


^ p p p ta I hardware clearance up to 25 % off 


New £appie software 


P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-&813 
(800) 854-8230 or (800) 854-8241 


HETAIL STORES OPEN MON-SAT 

STO RE p 1: 1310 'B E. Edl n ge r Santa Ana. CA 92705 Show moms, Ralail, Woreh ou se 
STORE *2; 542 Trimble Road. San CA S5131 * faM) 946-7DIO 

_“Retail prices may vary._ 


□RIVER'S LICENSE ff OR MAJOR CREOFT CARD 
* IS REQUIRED ON ALLCHECK&. MONEYORDER 
OR CASHIER CHECK WILL FACILITATE THE 
SHIPMENT OF VOUfi PURCHASE 
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ADVANCED 11 
COMPUTER 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1. PrOVeiT Quality Factory tested products only. S/\7^. 

2. Guaranteed Satisfaction ( 4i$} 

Call For Special School Discounts '&9.g 5 


$24,95 TRS-80/APRLE $24.95 

MEMORY EXPANSION KITS. 

4116 's, 16 K ( 200/250 ns.} 

|6K RAM 

1 ^ ' Cal l For Vol ume Prions 


zanA . 

fiHsewt 

B6» 

CD <Sn? 


FLOPPY CHIP SET 

Double DeflSrby 

Doable Srdcd ' IhqUHteS: 1719? 

J79.95/sel _^ 


DYNAMIC RAMS 


32K STATIC RAM BOARD 

2 or 4 MHz Expandable uses £114^5 
S-100 

lEK4MHj:Klt ..159.95 
10K 4 MMi AST .217.45 
JiUCT 32KMH/KH 269.95 

e ■ ■■■■■ I III l^> SB J 32K4MHJ-A&T .139.00 
I EL-tre Board. .39.94 

--— j Bare Bd. wraii jssna 

loss mem .99.95. 


DISCOUNT PRICES 


NEW! from Zilog 

Z'S CPU comes with jgfl 
Tiny Baste & debug * 
programed |he |.C. 


«n TR S 80*' MODEL 1, 
*J&r PMC 80 ZENITH H89, 
*£*£& + S-100, etc. 

ONLY 310°° ea. 
MODEL V- 801 , 
W 80 TRACKS, SS 
ONLY 425°° ea. 

2 DRIVE GABLE 39-95 4 DRIVE CABLE. 39.B5 : 


$69.95 

wfdata 


BIPOLAR CPU SALE 

Signetics 8 x 300 8 bit CPU 
While stock lasts 14.95 ea. 


im" Eraser 

Model UV5-11E 369,35 

_ _-} HplOS 4 Fi imn. ■■ ill ■ 11m c- 

rtH BnckHri Dry -Th ytiirr* 

eKCMffM.Hict" 1 

Model S-52T. .. £325.00 

l-K.lnrili i.il Mr i; Ik-1 


# MOSTEK MK4015 
4K Dynamic RAM 

' Refresh while supply lasts only ■ 49 c 
Pin equivalen! to MK 4027 except has i ms. 


NON-LINEAR SYSTEMS. INC. 


FIRST QUALITY AT SURPLUS PRICE 


4 BECKMAN 

DIGITAL MULTIMETERS 

^ TECH 3-00 Digitm I M-ui fimutd.$110 

* TECH 310 D^nfll Multimeter .. - -$ 40 

_ TECH 330 Digital MulTimetar. 11BB 

0 ff\ VC'301 Vinyl Copying Ca«. $10 

—A DC-202 Ortlex r Carrytng Case.|24 

JTji\ HV-211 High Voltage Probe . .. |3j 


2708 EPROMS^ 

PRIME-450 Ns. H 
8 for $29.95 


6821. 

6(128 Pno'iLv lire. 

6034' 1 91 s H 8 Eptom 
HAi'Hfi46J0£ CRT Cd.,1 
68*7 Color CRT 
saso ACIA 


[M>w CA l 


.RP-221 RP Probe. 

Ct-231 AC Current Clamp . . 
PL-241 CMxue Test Lead KLt 


4K STATIC RAM SELL-OFF 


INTERSYSTEMS 


PRINTERS 


The Preferred S-100 Bo* 

The new Series II CPU Board features a 4 
MH/ Z-80A CPU end lull-feature from 
panel- 20-sloi acllvefy terminated mother- 
board, with 25 amp power supply (50/50 Hz 
operation. Enel. &8 cfm tan). 

DPS^L List $1795 

■ 1 ■ jjgj 

S14B9 fill 


TTTTTTTTT y 

Same as TMS 4044 faul designed specifically 
for Z-00 hased systems. Tfiis is full-spec 
4Kx t HAM, 450 Ns. 

While supply lasts $1.49 each. 


BIPOLAR PROMS 

We da 

C us lam Programming 

BSSaWMOMWWiM *25 

KSllSrBlMlTS rJSS 

RSI 45288 iTH^Tt. 1.25 

0?Sl2&'5flCar74S3flTl£58«*|DC *.38 
«tHflttOT4SWr$tH<i4TS *25 
BZSiHV56O*r74SJJQ(ii2*4l0C 6 AO 
625*3174S57T 151Zx-tlTS . 6.95 
BSi3fW74®7;M1(I24i(41T5 . 12.95 
62S 54113624(7*3474 ffil 2*S|T5 1!.« 

Miwwnei»iM|TS 12 as 

74S471JB3M 1258x8)19 . 7.® 


SPECIAL PURCHASE 

$59.95 Limited Supply $59.95 

,16k AHair HAM Boards. Fully Populated as is. 


IMJIH7NFmu to 1 /qII* Cwiv 
AYr3-3650 *V il-cji. 0MM 
AY-5.3M7 *0MHi pv** 

MEM 4963 MLWYe* 5*tohe Dowcior 
37 SOS 13 k 0 Prem rlM 56001 
ULN 20034 7 Channel □ rw?r 
WCM !4!iOS f>fl Uf Sialic Ram 


ERMINALS 


SYSTEM 2A ^ 

with Z-S 0 A CPU 4 

MHz, 64 K RAM, IfO & 0 ^d, 2 D slots, front 
panel, doubfe density dish controller 
board). Full t-year warranty. 

1 List $3795 AGP Price $2995 


* Double Denij.ii/ 

AGP LOW PRICE S569.95 

i.v. h Dm, Orl/*.74S-95 


PC-aOOO Series 
microcom puter System, 

NEW 
INTRO 
PRICING 
$ 1099.00 


CHARAeTER OEN. 

EfiliOOHBIflUpMr B.50 

2Sl 3-a05j&y,L™r. . 10 &5 

Z5kVADM3isui,L0iH*f i*&5 
MCMM7 LO Asci i Shrrrpd 1 2.95 
MCM6674G MeiN Syrnbol T3,*l 
MCM66JS0 Afpb* Cfratrol 13.45 

UARTS/BAUD RATE 

rfliBbsaev. i tvi 3 35 

AYS10I315V. fZV5 4 96 

AY5l0l4^l6l3l5l4yi 0 96 

AY51015A/i 663 l5Yl 6 96 


DM5D1212'fl/W 93iM50 

DM5112 12“ Graen 249 M 

DMeOiSlS'Cmlur 419.00 

N EC Green 3SB.00 

AM DEKfLEEDEX VidfO iDOmt.CO 
AM DE«rLEEDEX 73 ' Coloc 330.00 
AMK^IVLEEPCX 12 “ Gnwn 179J0Q 


Atfcanced Sintfe Bd. Ccrnipr (EB091 506 00 
16 Slot Mother Board 17500 

Card Caoe 75 00 

e Skit Hnlticr Biianj tOOOO 

Piswer EmCixji 276.00 

DC Inpul Power 3ZS.OD 

Ulihty Proic Board 39.00 

Amn. Piw/WBrmry Module 495 00 

BuMfired Utility FYOtb BnMrti 40.00 

3ZK ePW>Vl/PAM Module Z50 00 

EPROM PYognanKTimg Head 55000 

16 Channel Parallel I/O MnUuHl 296.00 

Senat-Paralle) VO Module 325.00 

16K 5lnli:: RAM Module 47Drt& 395.00 

3ZK Grate FlAM 450na 695.DO 

G2K Srahc BAM 20Ora 695.00 

Ca.ni Ehiender 69 Do 

MaMiple P rag ram m able Timer 395.00 

a Channel duple* Sena) I/O Mod. 395.DO 

intelligent Tape Controller 550.00 

32^ I to Mo*4e 275.M 


.Z-MA CPU 4 MHZ 

* 5 user prngrammable function Kaye 
■ 82 Keys enth sumerk keypad 

»tsoyioo resdluton 

• 80 tharacter gcrean 

PC-8001 A Miwocomputer ie(32KRA M 
PC^012A I/O Unil wJ32K RAM. 

feypensipn slots ., 

PC-8031 A Duel Wlni-Dlsk Drive Unll 
PC B032A Add-On hiKU Mini-Disk 

Drive Lln-il. 

PC-tW23A Impact MacrlK Printer, 

Tractrjr/FriclMjn Feed. 

PC-B094A Crilb»elrjrPC.B023A Printer. 
JB-120T M|Af High Rasmutlen 

Green Monitor. 

^C-iMJDHijAi Hrghi Pasolulron 

ColorMonilor *IRGBInput . 

PC-BD01A RGB Cable tor 
JC-12ffl2DH(A| Color Monitor 
Basic Language Laerrung Gmdtt • • 

PC8001A MFcraeompiiLer Reierencfl M 
PC^OIZA IM3 Unil Uaef ft Manual... 
PC-6031A Duel Di sk U ser'e Manual . . 


P.O. Box 17329- Irvine. Calif. 9271 
Direct Order Lines: (714) 556-8813 
(800) 854-8230 or (800) 854-8241 


RETAIL STORES OPEN MON-SAT 

STORE h 1- 1310 "IT E Edinger. Sanla Arta, CA 92705 Showrooms. Retail, Warehouse 
St DUE «2 54! W Trimbte Road. San Jofte, CA 95131 * (406) 94G-70TQ 

“Pelaik prices may vary. 


FOP INTERNATIONAL ORDERS: 

1310 E. Eding&i f714j <J53-ObuA 

Sa nta Ana. CA 92705 TWX; 910 595 -1565 





























































































'\ 


5M74MN 

SN74Q1N 

SN7402N 

5N74Q3N 

5N7404N 

SNMffiN 

SN74D6N 

SN740TN 

SN7403N 

SN7409N 

SN74I0N 

5N74HN 

SN741JN 

SN74I3N 

SN7414N 

SN74J5N 

5NT417N 

SN7420N 

SN7421N 

SN7422N 

5N74Z3N 

SN74»N 

5N74JSN 

5N74Z7N 

SN74258N 

5N743QN 

SNTttJN 

SN7437N 

SN749N 

5N74MN 

SN7440N 

SN744]N 

5N7442KI 

5N7443N 

SN744IN 

SN7445N 

5N7446N 

SNW7N 

5N7448N 

SM745AN 

SN74S1N 

SNJ4-J3N 

SN74S4N 

5N7459A 

SN746&N 

5N7470N 



74LSW 
74L501 
74LSG2 
74LS03 
74 LSO* 
7* LSCB 
7il_5(B 

mi ai 

74LS10 
!* L5 ] 1 
7*i_512 
74LS13 
7* LSI* 
74L515 
7*L£M 
7*LS21 
74LS22 
7*L525 
MLS27 
ALS28 
74LS30 
74LS32 
7*E3B 

7*LS37 

74LS3 

74LS40 

T4LS42 

74L347 

/4LS43 

74L549 

74USS] 

74LS54 

T4LS55 

wEStS 

74LS74 
74US7& 
74LS76 
74LS7& 
AILSB3 
74LS85 
74LS86 
74 LS» 


74LS 


MLsaz 

t*L593 
/4L595 
74L&96 
74LS1&7 
MLS1D& 
MLSliZ 
74LS113 
ML511* 
74L5122 
74L5123 
74LS US 
74L&1S 
74L513Z 
74L5JJJ 
7*L513t 
ML513B 
74LS139 
74LSibi 
J4L51S3 
7* LSJ54 
■ ■ I 15v 
74 L 5166 
MLS157 
74 LSI SB 
74L5100 
74LSWI 
hi sk? 

J4LS161 
74L51M 
74LSI6S 
M L S16B 
74LS159 
74LS1W 
74 LSI 73 
J4L5IH 
74LSI75 
74LSI8S 
HL5I90 
74LSI9J 


1.15 

1.15 
1.15 
1.15 
1,19 


74LS19C 

mQS 

MLSW 

74L5195 
74LS157 
M S321 
MLS24U 
74L534I 

MUSIS 

ML5M* 

74L5245 
:4l SZ*7 
74 LS/4S 
74L5Z45 
74L5»] 
74LS2Si 
M LSZ ■ 
74LS254 
74LS260 
74L.S266 
74L.S273 
74LS279 
74LS2A3 
74L5290 
74LS29-3 
ML$2H 
74L5352 
74 LS3I3 
74L536& 
74LS36& 
74LS367 
7*L536B 
MLS373 
7* LS334 
MLS375 
74 L 5386 
74LSB3 
74LSS9 
74LSS70 
&1L54S 
B3LS97 


74500 
A&02 
7450 3 
7450* 
74505 
74508 
V4S09 
745 30 
74511 
74515 
74S3Q 
74522 
74530 
74S33 
74543 
74540 
7*551 
74504 
7*565 
74574 
74586 
745112 
745113 
MSI 14 


CAXJOH 

CflLHUlH 

CA3Q23H 

CAJ035H 

CA30MN 

CA3046N 

CAJD&3N 


S.35 

L.30 

3.23 


74S 


745133 
74S134 
7451^ 
74S136 
M5ia 
MSI 3a 
745140 
745351 
745353 
MS 157 
745)58 
745360 
74 SIM 
74S17S 
745188 
74515* 
74S1K 
745196 
74SJ40 
745243 
745242 


1.75 

IJ5 

1.35 


2M 

1.59 

I. 59 

J. 9 S 
1.95 

1.95 

1.96 
2.* 
2 .% 
3-35 


74&z*3 
745244 
745253 
745253 
7*5247 
74S259 
745260 
74 5 280 
74S2B7 
74S264 
745373 
745374 
74S38-7 
745471 
74547? 
745473 
74S474 
745435 
745570 
34 55 71 
74S572 
745573 
T*S*IO 
T4&54I 


CA-LINEAR 

CA0060N 3.S 

CA30WH 1.H 
CAiflftlN 2.00 
CAJ08JN 2.00 
CAMU3N 1.60 
C A308SN M 


CD40QQ 
C CM 001 
CD4C02 
CD4036 
CG4EB7 
CO40CB 
CCUD30 
CD4033 
CD4DI? 
CQ4&IJ 
C 04014 
C04-3L5 
C 04016 
C 04017 
C040IB 
C 04019 
CO40Q8 
C£540?l 
C 0*822 
CD4fl?3 
C 04024 
CD4fl?& 
C 04026 
€04077 
CD4028 
CDtflffl 
C ED+ffiJCI 
CD4634 
C 04035 
C 04040 


C04 
^ CD4 


CD-CMOS 


CD404E 
CD4«2 
CD4W3 
€04044 
€04046 
CD4047 
CD404S 
C 04049 
C 0*060 
C 041)5] 
C D4D62 
CD40S3 
C 04256 
CD40S9 
€04060 
Cl»£fefi 
€04 066 
C 04069 
CO40« 
CD4D7] 
C 0*072 
C 04073 
CD4D75 
C 04076 
C 04076 
€□4081 
C D40&2 
CD* 093 


1.75 

2.50 

1.35 


2-K 

9.K 

1.49 


CO 4098 
C 0450. 
CD* 507 
C 0*506, 
CCH5L0 
C 0*511 
C 0461? 
CD4514 
C 04 515 
CD45J5 
CD4&18 
C 04539 
CD* 520 
C 04535 
€0*524 
C 0*529 
CO*5*3 
C 0+562 
C04S66 
€04583 
CD4KJ* 
CD* 723 
CD4Z2* 
MCI4409 
MCH410 
MC14J] J 
MCH432 
MC14419 
M €14433 
MC14538 
MC 1*641; 


it 

1.19 

1.19 

L49 

1.4G 

1.49 

1.49 

1.49 

n 

1.19 

.99 

M 

.a 

.69 

l S 


M 

2.*9 

2.49 

2 ,« 

L.95 

E.9S 


3.25 

3.25 

M5 


.79 

3.95 

w 

2.75 

3.49 

3.49 

10.95 

10.95 
1D.95 
12.K 

12.95 

5.95 

5.95 

9.95 
9.95 
115 
115 


C A3089IN 

CAmn 

CA3LBM 
CA3140H 
CA31CDI f 
€ A3*51N 
CAJ&DON 


195 

1.39 

1.29 

1.49 

195 

2.95 

].*9 

179 


1.94 
2179 

11.95 
2.79 
2.49 

,7b 

1.95 

3.95 
17J95 

16.95 

15.95 

15.95 

7.95 

15.95 
2.49 

1.95 



As SlMff ChTt "G-GDC* mmiHriy ph'iiivp 

Repfocos the Telephone Ringer Boll 
with a Sal eel ion of 30 Familiar Tunes 


s_fl—I 


PT03G Will Jack 


Each Unit wT7r p7»k a ity of llii rollowlTMi Fuhik 


Rule BMtanla ■ Close £nt*mim:n ■ Gr«anElHEvea * Pomp £ Giicumalanae 

■ 0 C*n«^a ‘ Happy Bii-lhds^ * l.nrgki ■ WHItann T#5I OvflMuia 

* Ca^onol Cogay * Wedding March * 6yea ol Tenaa ■ &ach Toccata In D Mlno<r 

' We&lnmi-nnr Chimes ■ Jingla Balia * Star spang'so Banner * Shave and a Haircut 

■ Meaicaji Hat Dance * Aufl Lana Syne * Qrannes and Umona ♦ Blue DanuPe WalO 

■■ Twlnki*,Twinkle LltLIe Star * Soldiers Chorua ■ Wilhelmus ■ Eaethovon'5 5th 

■ DeulEchlendlled - Balloi'a Horncipe * MozarL Sanala ■ La Marseilleisa 

* Qod Saws me Oifaen * Charon! peatuhs® 

Rapracea monolonoiaa telaptione ringer bell. Easily cpruwcla !□ any amntfurd ^leptaano. Can be uaad 
alonpaidB regular phene dr replace a remote ringer elsewhere ir building or nuteide PCC approved. Gan bn 
used on any tnlephone syalem -- wuldwlda. Uaa a dltfarent luna to IdenlLiy extenalorv phenee. 
Mlcroptocessor controHod. Adlu&tatjlo vPlum* ncmiroi and vari+tila tuna BfHad ponfrel. Dpwatea on (wo 
Q voli haiierlee or AC Adapter {not inoludedl 

.. .... .%4BM 


PT030 Phone Tunes 
AD30 AC Adapter. 


. sa ,95 


^ DISCRETE LEDS I 


7CC556R ^00" r*d 5/n 
XC556G .200" grean 4/J.5 
XC556Y .200" yeltow 4711 
XC556C .200" tl«ar 4/tl 
XC22R .200" 5/$] 

XC22Q .200“ green *7fl 
XC22V .209" yaNcw 4yJl 
MVTQ0 IW red */Sl 


MV5D .Dffi" red: 6/U 

XC2CBR .la" ted 5/Vi 
XC209<1 ,ia M grean 4/11 
XC209Y .125" yallo w 4/Ji 
XC526R .385" ted 5/Jl 
XC536Q .US” green 4/11 
XC526Y .185” yellow 4/U 
XC526C .185" clear */tl 


Diffused Bi-Color LED 
Part Mo. 1-99 TOCH 




KC1H HELD uEia, MCTAL 
MTG. HOW. LElDb. 

RL 7 . , $,39ea.or3/S1.0D 


C. A, — Common Anode 

D. O.— Double Digit 

Type Polarity 

MAN 1 C-A.—red 

MAN 2 5x7 D.M,—red 

MAN 3 C.C.—red 

MAN 52 C„ A,—green 

MAN 54 C.C —green 

MAN 71 C.A,—red 

MAN 72 C.A.—red 

MAN 74 C-C.—rS4 

man 82 c-A—yellow 

M A N 84 C.C.—yel law 

MAN 3633 C.A.-aratn^ 

MAN 3633 C-A -prjn^a ± 1 
MAN 3640 C.C,—oranga 
MAN 4530 C,A,—orange 
MAN 6519 C-A—orange—OD 
MAN 6630 C.A.—oranga ± l 

MAN 66*0 C.C,— orange—DD 

MAN 6659 C.C,—orange ± 1 

MAN 6BH C.A.—orange 
MAN 6714 C.A—red—DD 
MAN 6740 C-C.-red—GD 
MAN 6750 C.C,—red i 1 
DL03W C.C.—oranga 
P-LQ307 C. A.—ora n ge 
DLG5B0 C.C,—green 


Ht Pt»e 

470 2,95 

.300 4.95 

.125 .25 

.300 .99 

.300 .99 


.*00 

,560 

.560 


Type 

D LG 507 

DL7W 

DL797 

OL728 

DL741 

□ L747 

DL750 

01.0411 1 

DLOB&3 

DLJJB 

FND3B6 

FND357 

FND500 

FND507 


RHD — Right Hand Daclmai 


Polarity 

c.a,— green 
C.C.—red 
C.A.—red 
C.C.—red 
C.A.—rod 
C.A--r*d 
C-C-’—rad 
C. A.—orange 
C.C.—oranga 
C-C.—red 
C.C. i J 
C.C. 

CX, {FNQ503J 
C-A. [FND51fl> 


Ht Pried 

1.2S 


.aw i.*9 

,500 1.25 

3K} 1,49 

.680 1.49 

.800 1.49 

■900 1.49 

.110 .35 

-3B7 J9 

.357 
.900 
-500 


H DSP-3406 C.C, red +1 _m 

5082-7751 C-A..R.H.O,-ted ,4» 

5052-7760 C,C..R,H,d.—red .430 

6082-V3CO 4k } Nu merle (RHD J.60O 

5082-7302 4x7 Nu mar Ic (LHD) .600 

S082-73W 4X7 Wxd d. fO^/A^ J ,600 

4N2JS Otrolo XslEtorOpto-lKJl. 

LlT-i PH oia Xiiitor Dptti-rsa-l. ,68 

MdCMSQ Opilcaily |«l.Trlac Driver 1.25 


WV&C Pfti&£ 


COMPUTER GRADE CAPACITORS 


i.SW 

*.■» 


Kg i 

W.flPfl 

^.'im 

bS.H* 


□ ITEB ZOO OTHER VALUES AVXn ABL E - CALL OA WHITE HOh VDtlh flEOlJlhtMehT 




8 pin LP 
H pin LP 
16 pin LP 
18 pin LP 
20 pin LP 
22 pin LP 
5* Pin LP 
Z8 pin LP 
36 pin LP 
40 pin LP 


LQW PROFILE 
{TIN) SOCKETS 

1-74 S-*9 50-1® 


8 pin 5G 
[4 Pin SO 
16 pin 5G 
L6 pin BG 
24 pin SO 
28 pin SG 
36 Din SG 
40 Pin SO 


SOLDERTAIL {GOLD) 
STAMDARD 




SOLDERTAIL 
STANDARD fUNl 


14 pm ST 
16 pin ST 
16 pin ST 
24 pin ST 
28 Pin ST 
36 pin ST 
40 pin ST 


S pin WW 
ID pin WW 

14 pin WW 
16 pin WW 

15 pin WW 
2Q pin WW 
22 pin WW 
24 pin WW 
78 pun WW 
36 pin WW 
*9 nln WW 


WIRE WRAP SOCKETS 
(GOLD] LEVEL #3 

1-24 25-44 5D-I05 


1-19 

1,49 

1,39 

1-69 

2.19 

2.29 


L35 

1.26 

3,53 


1.34 

1-79 

3.5H 


1/4 WATT RESISTOR ASSORTMENTS -5% 

$1,9S 

$1.95 


ASST, 1 See. 


ASST. 2 Sea. 


JO Ohm 12 Ohm U Ohm ]£ Ohm 22 Ohm 
27 Qnm 33 Qhm flQum 47 Qnm it Ohm 
68 Ohm 82 Ohm 100 Ohm |» Ohm 150 Ohm 
]® Ohm 220 Ohm 270 Ohm. 3X Ohm 3W Ohm 




*70 Dhm 560 Ohm Ohh 

1820 Ohm 

IK 


$1.95 

ASST-3 

5ea. 

L.2K 

1.5K 

UK 

2.2K 

2.7K 

50 pcs. 



3-3K 

3.9 K 

4.7K 

b.GK 

6.8 K 


$1,95 

ASST. 4 

See, 

8.2K 

1W 

12 K 

1SK 

1IK 

50 pts. 



22K 

UK 

33 K 


47K 


$1.95 

ASST. E 

Saa. 

55X 

6BK 

62K 

LOOK 

120 K 

50 pcs. 



150K 

IKK 

220K 

2?0K 

330K 


$1.95 

ASST, 6 

Sea, 

39&K 

470K 

660K 

680K 

823 K 

50 pcs. 



1M 

1.2M 

1,5M 

L.UM 

2.2M 


SI.95 

ASST. 7 

Sea, 

2.7M 

3.3M 

3.9M 1 

4.7M 

5.6M 

SO pcs. 


ASST,8R 


Includes Resistor Assts. 1-7 (350 pcs,) 


$10.95 ea. 


£10.00 (Win. Order — U.£. Fundi Only 
CalH. Residents Add Sales Tax 
Postage—Add 5% plus SI .50 Insurance 



Spec Sheets — 254 

Sand dG^ Postags far your 

FREE 1952 JAM ECO CATALOG 

PHONE 
ORDERS 
WELCOME 
{415! 592 BD97 


ameco 


ELECTRONICS 


MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD. BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


Pert No, 
TOttlPI 
7Q*SE V/KIt B 

71WCPL 

71MEV/KII* 

71MCPL 

71QI7EV/KII* 

7116CPL 

711TCPL 

72011D Ft 

72C&IPG 

72fiEV/Klt* 

7206CJPE 

72SECEV7KU* 

7207AIPD 

7207AEV/KH* 

72® I P| 

7205IPA 
72151 PQ 
7215EV/Klt* 
7236AIJ I 
7216CJJ I 
7216DIPI 
7217IJl 
7215CIJI 
72341 PL 
7226 AUL 
7226AEV/Kit* 
72451JE 
72421J A 
7250JJE 
7260 ME 
155SIPA 
3B561PD 
7611 flCP A 
7G12BCPA 
7B21GCPA 
7631CCPE 
764 ICC PO 
7643CCPD 
7660CPA 
KJ38CCPO 
8MBCCPE 
HHCCQ 
S211CPA 
K12CPA 


DIMinii^DtL 

Function 

CMOS precision Timer 

Stopwatch Chip, XTL 
3Wr Digit A/D [LCD □ rival 
IC, Circuit Board. Display 
3ivy Digit A/O (LCD Drive) 

EC, Circuit Dodra,, Display 
:>-r Digit A/D LCD 015. HLD. 
i*ti Digit A/0 LED Dis. HLD. 

LPw Battery VoK Indicator 
CMOS LEO Stopwatch/Tlmar 
Stop watch Chip, XTL 
Tone Generator 
Tone Genaratpr Chip, XTL 
Dsclllatar Cpntroller 
Fre^. Counter Chip, XTL 
Seven Decade Counter 
Clock Generator 
* Func. CMOS Stopwatch CKT 

4 Func, Stopwatch Chip, XTL 
3-Digit LlnJu. Counter C.A, 

&■ Dig It Freq. Counter C.A. 
s-DlftU Fred- Counter C.C. 

*-Digit LED Up/Dawn Counter 
8-Dlg -i unlv. LED Drive 
LCD 4^7 OlfllS UP- Counlat DR [ 
8-Dlgit iJniv Counter 

5 Function Counter Chip, XTL 
CMOS Bin Prog. Timer/Counter 
CMOS Dividedy-2» RC Timer 
CMOS BCD Prog. Tlmer/Counter 
CMOS BCD Prog, Tlmer/Counter 
CMOS 555 Timer [8 Pin) 

CMOS 556 Timer [14 pin) 

CMOS Op Amp Comparetor 
CMOS OP Amp Ext. Cmvt. 
CMOS Dual Op Amp Comp. 
CMOS Trl Ofl Amp Comp. 


Pule* 

[4-96 

24.95 
16.86 

34.95 

15.96 

29.95 

It,95 

17.95 

12.95 

19.95 
5,15 

12.95 
6.50 

13.95 

17.95 
3.96 

13.95 

19.95 
32.09 

26.95 

21.95 

12.95 

10.96 
11-25 

31.95 

74.95 
4,95 
7,05 
6.M 
5.S 


2.20 
5MV 2.25 
5MV 2.85 
5MV 3.95 
15MV 5,35 


CMOS quad Op Amp Camp, 1DMV 7.59 
CMOS Qi.idO Op Amp Comp, LPMv /,S9 
Vaitage Cdnverter 2,9b 

waveform Generator 4,95 

MQiiolilhin Lagarlth-mic Amp 2UQ 
HOn pm Ben d —G AP Vol t Ret. Diode 2,50 
Volt ReT/Indicatpr 2.95 


74CO0 

J9 

74C 


74C22I 

1.95 

MCE 

.39 

MC95 

1-59 

74C240 

Z.26 

74C0* 

.39 

74C107 

1.66 

74C244 

2.25 

Mem 

.89 

AC15I 

2.95 

74C373 

2.49 

74CI0 

-S 

74C154 

3,95 

74 C 374 


7*C14 

,75 

74C157 

2,25 

74C901 

74C20 


74C160 

1 G-t 

74C9Q3 

.69 

74C30 

h» 

P4CJ8J 

1.60 

74C911 

10,95 

J4C42 

J.39 

74C152 

1.49 

74C912 

L0.96 

74C48 

1,9b 

74C163 

1.69 

rfCilS 

1j64 

74C73 

.75 

74 C164 

1.59 

Tacii? 

10-96 

74C74 


J4C173 

1.39 

74C92! 

5,4& 

74C85 

L95 

74CJi7* 

1.39 

74C923 

S.Tb 

74C86 

.99 

74C175 

1.19 

MC926 

7.50 

7*CS9 

£.95 

74C1H 

1.69 

74C926 

7.60 

74CW 

1.29 

14CI9J 

1.69 

80C9S 

.79 

74C93 

1.29 

P4€li5 

1.69 

B0C97 

.79 

LI-HMW(K:N 

lmwclm 

6.65 

4.60 

LINEAR 

LM70JW 

LM703CN 

,79 

.89 

LM11CLH 

4.75 

LM340T-8 

1.3 

LM709N 

,29 

lhooto-oh 

4,95 

LM3401-12 

1,25 

LM7U1N 

-79 


-79 

LM340T-15 

1.25 

LM711N 

,79 

TL072CP 

1.39 

LM344P-S 

.75 

LM723N 

.89 

TLD74CN 

2.49 

LM34IF42 

,B 

LM733N 

1,00 

LNC082CD 

35.60 

L MM 1 P-15 

,75 

LM739N 

1-19 

TL0S2CP 

1,19 

LM342R-6 

-59 

LM741CN 

.as 

TLOWCN 

2.19 

LM342P-I2 

.69 

MC174JSCG J.M 

LH&S4CD 

36.80 

LMM2P-15 

.69 

LM747N 

,79 

LM3C0H 

-99 

LM348N 

1-25 

L.VUdRN 

.59 

LM301CN 


LM350K 

5.75 

LM1014N 

2.7b 

LM 302 H 

L95 

LF35IN 

50 

LM13IQN 

1.95 

LM3WH 

1.95 

LF353N 

1.00 

LM14MCN 

.59 

LM30&H 

.99 

LF355N 

1,10 

LMl«SN 

125 

LM3D7CN 

,45 

LFStN 

l.JO 

LMI489N 

1.25 

LMKHCN 

3.QG 

LM355N 

1.00 

LMI498N 

1.94 

LM3D9-H 

1.95 

LM3S9N 

1.79 

LM15UV 

1.7b 

LM306K 

1.25 

LM370N 

4,49 

LMIIOON 

2,9 b 

LM31KN 

1,75 

LM373N 

3-26 

LM187LN 

5.49 

LMJL1/CN 

-90 

LMJ/JN 

2.95 

LM1672N 

5.^ 

LM312H 

2.49 

LM380N 

125 

LMI577N-9 

3-25 

LM317MF 

1.15 

LM38LN 

L95 

L-VUB59N 

3.20 

LM317T 

1,75 

LM382N 

1.79 

LMItMN 

1.7b 

UVU17K 

3,95 

L M 384 N 

1.95 

LM2WHT 

1-49 

LM31SCN 

1.95 

LMJB6N.J 

1.29 

LM2877P 

2-06 

LM319N 

1.95 

LM387.N 

1.45 

LMZS78P 

2.24 

LM320K-5 

1,35 

LM389N 

1,35 

LM289fit'-l 

2.2b 

LM320K-12 

1,35 

LM992N 

.69 

L.M31B9N 

7.95 

LM32DK-15 

1.35 

Lr 398N 

4.05 

LMJHXHM 

-69 

LM330T-6 

1.2b 

LM399H 

5l0Q 

LM3M6CN 

La 

L M 320T * L2 

1.2b 

TL494CN 

4,49 

LM3SM-N 

Lib 

LM320T-16 

1-25 

TL496CP 

1,76 

LMJ9JL4N 

3-95 

LM-33SK 

6.95 

NE5I0A 

6.DQ- 

LM3S15N 

3-95 

LM324N 

■99 

NE629A 

4.9b 

LM3916N 

3.94 

LM329DZ 

.85 

NE531N 

3,96 

RC4138N 

1.25 

LM331N 

3.85 

NE536H 

6.00 

RC-1J51ND 

3.95 

LM334Z 

1.30 

NES40H 

8,06 

RC4194TK 

6.95 

LM335Z 

1,40 

NEb4*N 

*,» 

RC4195TK 

5.49 

LM336Z 

1.JS 

NE650A 

1.30 

LM450UA 

LS 

LM337T 

1,95 

NES55V 

.S 

ICLBD35B 

4.95 

LM.337MP 

1.15 

LM5S&N 

.99 

LM13UDN 

1.29 

LM338K 

6.9b 

NE664N 

3.9b 

LM13GO0N 

1.49 

LMJ30N 

-99 

LMS65N 

1-25 

BI38N 

1.95 

LM34DK-6 

1.35 

LM566CN 

1.95 

,B«0N 

.59 

LM340K-1 + 

L3S 

LM567V 

1.26 

75451CN 


LM340K-15 

1.35 

NE5BN 

4,95 

7S4H 

.85 


CAPACITOR CORNER 


Vtlue 
16 pi 
22 fit 
4i pr 
iOOpf 
220 P< 
470 pi 


50 VOLT CERAMIC DISC CAPACJTOH5 


\H I0-99 100+ 


.06 .06 




Value 

.WliiF 

.&947UF 

,9lK F 

.022pl- 

JXJliF 

,ImF 


1-b 19-99 LB-+ 

.08 .« .05 

.08 .06 .05 

.08 08 .05 

.09 .07 .05 

.08 ,07 .05 

,15 ,12 419 


96 -95 ,Q5 

100 VOLT MVLAR FILM CAPACITORS 

,C0lmr .12 L0 ,0/ I .02Zmi -J3 .11 ,06 

.D022ml .12 .10 .97 .0*7mT 21 .17 ,13 

.O0*?rnl .12 ,10 Ai -tml .27 ,23 47 

.91mt 42 ,[Q ,D7 I .22mf .33 -27 .22 

+20% DIPPED TANTALUMS fSnlidl CAPACITORS 


.I/35V 
. IS/35V 
.22/35 V 
.33/35 V 
.47/35V 
.68/35V 
1.9/35V 


-?9 


-39 -34 .29 

3 J .34 ,29 

.39 .34 

,39 -34 


L.5/3SV 
2,2/SV 
3.3/2SV 
4.7/ZV 
6.6^SV 
15/2SV 
0?/6V 


,37 .23 

,51 45 .34 
.53 ,47 ,37 


MINI. ALUMINUM ELEC TRO L VT IC CAP AC ITORS 

1-93 100499 505+ Redial 


Axial 

.47/55V 
t.D/MV 
3,3/SOV 
4.7/25V 
10/25V 
I D/55 V 
22/25V 
22/S0V 
47/25V 
4T/50V 
LDO/25V 
1D0.SDV 
220/25V 
220/58V 
470/26V 
.- • 

2200/15V 


.47/25V 
■*7/»V 
1.0/16 V 
! C-.-/-V 
L.&/50V 
4.7/16V 
I-7/2SV 
4.T/S0V 
10/lfiV 
10/05 V 
L0A4IV 
41/50 V 
ID0/16V 
LD0/2SV 
1K/50V 
.. . 

470/25V 


J -99 HHF499 500 + 
.15 .13 .12 

.IS .14 .13 

,15 .13 ,32 

.36 J* 13 

.17 .15 -1* 

.15 .13 .12 

.16 ,1* .13 

.17 .15 -14 

,15 .13 ,12 

.16 .14 .13 

.17 .15 .14 

-25 ,21 m 

M ,17 .14 

.25 ,23 ,21 

.37 .34 ,31 

-25 ,21 -19 

.35 ,31 .2Lj 


52fl BYTE December 1^91 


Circle 207 on inquiry card, 















































































'SS&MprClock Modules 

lavDC 

AUTOMOTIVE/ 
INSTRUMENT 
CLOCK 

APPLICATIONS; 

* m-flash eutoclock* 

* flfHi.mjrkBl am Id/ 
RV Clock* 

* Airemft-marina clki. 

* 1ZVOC ocar. Inatfu. 

* Portable/battery 
poiMorad I riaif u m nta. 

Features:Bright 0.3“ grMn display. Interna! CTV5»I llme- 
basB. ± Q.5 eec./ day sccur. Auto.di^lay bright nett control 
logic. Display color filterable to blue. blue-green, green S 
yellow. Comp let & - just add switches and lens. 

MA1003 Module £3jffi”Lja.75 ,, HK.M l "Oj - $16-95 


CLOCK MODULES 

MAI023 .7 - Red Digital LED Clock Module 8.95 

MATQ26 .7'‘Dig. LED Alarm ClueL/Thermometer 1S.95 
MA5038 .3 J ' Rod Digital LED CI Sc k/T imer 0.95 

MAT002 .5" Red Digital LED Clock & Xformer 9.95 

M At 018 .8' 1 Rod D igltal LE D CI nc k 7.95 

MAI032 CBA .5 Hf Digital LCD Clock 17.95 

MAT043 .7" Dream Digital LEO Clock B.93 

TRANSFORMERS 

1 02-P20 XfonnartorMA l 023.1043 * 5038 Modi. 3,49 
1 02 P22 XfOrmar f Cr MA TQ2S Cl«k Modules 3.49 

102 P24 Xf firm Or for MAlGlO Clock MCrtfulte 3.49 


Sun Power Your Electronics! 
SOLAR CELL PANEL KIT 



may ba Mill} 

or parallel ™/1 

na Inch** pf aotlva pall 

HtHlaga line lap & C.5V krcrwriinl* 
PmliJim for charging batteries 
Onrall panel itz«; 

iW’Li 414 "H ». WhQ 

The JE305 Solar Call Par**! Kli ratitklna 20 o*th call*. On th 
□anal beard ara pewnr limHapa which allow lha mar in select TOifagw 
(one village at a tlmsfl |njm g $VdC to 1OVOC Yus applications or each 
panel can he rurther expanded try coupling additional panels In senes 
lor more votUge or In fMiallel Tor more curranL The premium grade 
Idler pall* prowldfl thwsunanl noccsuiy for Hi* PpWfttlC* of moBl (HW- 
tahle transistor radios, amah battery powered cassette lepe flayers 
and unlimited esperlmar-tal solar pra|ects. 

JE305.$39.95 


EPROM Erasing Lamp 



- Erases 2788. 2716. 1702A, 5203Q, S2040. ate. 

* Erases up to 4 chips Within 20 minutes, 

* Maintain# constant exposure distance of one inch. 

» Special conductive foam liner ill mi nates rtatie bu il4u p. 

* Spilt-ln safety lock tP prevent UV axposura, 

* Compact - only 7-5/6'’ ■ 2-3/S" * 2'" 

* Comp lota With holding trey fur 4 chip# 

UVS-11EL Replacement flulh.Slfi-85 

UVS-11E.$79.95 


JOYS 




JVC-IQ \ 


JS-5K 5K Linear Tapp/ Paw.$5,25 

JE-1QDK 1QDK Linear Taper Poll.. $4.55 

JVC-40 40 K (2i Video Control I ar in C1M , . . $4.95 


ALLIGATOR CUP TEST LEADS 



Haasy-duly leads, color coded. Initialed alHgaior clip mi each and. IS’ 1 
long. Two each black, red. blue, white and yellow. 

#ALCP (10 perpactO $2.95/pkg. 




JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 1$ a Dual Power 
Supply with independent adjustable positive and Res¬ 
tive output voltages. A separate adjustment for each 
of the supplies providers user unlimited applications 
for IC currant voltage requirements. The supply can 
elso be used os a general all-purpose vans hie power 
wpply, FEATURES: 

* Adjustable regulated power supplies., 

oos. end nog. 1.2VDC to tSVDC 

* Pow*r Output leach supply); 

BVDC £ 508mA, 1 QVdC & 750mA. 

12 V DC <§> SOOiti A. and 
ISVDC^ 1 7SmA, 

* Twn r 3-terminal adj. 1C regulator* 
with thermal overload protection. 

* Heatsink regulator cooling 

* LED "on" Indicator 

* Printed Board Construction 

* 120VAC input 

* Size: 3-1/2"wr x 6-1/18 JH L x 2”H 

JE215 Adj, Dual Fowar Supply Kit (mliownl. . $24.95 



{Picture not shown butslmller In construction to above! 

$14.95 
$12-95 
*19.115 


MICROPROCESSOR COMPONENTS 


DRSZI2 
□ FUJH 

dwi* 


SDWAVSOaOA SUPPORT DEVICES - 

ceu 

S-flll InpuUOulDul 

Krie.lEv lrrt#i , mei Cnrtfrel 
Bi-Olrecrlaejl Bui OriMt 
Clock G*>«fiiar/D»j™ 

Bui Orlv*' 

5ytb*in CUHtaltal/IUI D# IlfH 
flyitsm 
W t»c 
Awechi 

Priifl. Comm, I/O [USAHT1 



S-B" Bi-tUrKl 

S-BPi BI-CUr*cilQn»l HouLvtf 
3-B^t BI-DIfqcI lonjl Henlvw 

i PtN[Hl*fRl Cn lii> 

0 Pirl pherjl Driver 

- EBOdfieePO support devices - 

MIPU 

UirkJ Wk" tWk *ee BAM 


PVIorlty krrtirwuol CortrolJw 
jUHaj-B-i *OWi iMcUAJH1 
Ajv rKtirorHKix Comm. Aaiptir 


UHStftoni ar*hti modem 


Quid RliM hvtflH |MCtT»> 

-MICROPROCESSOR CHIPS- 

] CPU LWKJSWm [ZMMrl 


N5KHFK CPU |H Byt*l R*M) 

NS mm. cnHUriM bam 

i NSieUN CPU wrfcuk Mkih I n-tirtrtt*> 
CPU 

TMiyBOjL MPU—]S-Bia 

■-SHIFT RE01 STEPS- 


Duti uo-gii link 

i 

MM]«N i 

MMH33N J 

MMMJBH HXUUZ BIt Dymmlt 


MM5IH5N Qcltl » eii 

IVriWAJ llH-B-t Dynimk 
MUN r*k 34-OH SriUt 


3XPV 

SSMW 

S5J2N 


SU-ah brNtmk 
1DM.BH Dbmimk: 

dun M-bii knx 

DuJJEO-BIC SUIbt 


-DATA ACQUISITION- 


AFlflUCN unhukul Atl l.i Flttw *. 

Bane hlle 
AFUS-1CJ Tcucn Toni Hr0h EMn* FtOir 
Suuf Of *nn 

CurTMrt VikH 
Tampiratur* Trirndmar 
LFBSN JFET IppgT Oh AmO 

LX»N MniHt Hold Arwliriiu 

Tmnp.CdmD. Pr*c Rnf. (ApsmiUE'I 
■ LCNt-BIE AfO tanrvmll Li»J 
D4C0SDSUC N JhBIt Of A CcnvirUf OOLigfc Un-> 


-DATA ACQUISITION [CONTINUED]- 

a*fiKCN fljft cenwter <#cn. Multi.] S 

atJCCN s en AJO Canuntar Vh-CJn. Multi .) 14 

IS-B ltD/fl Carv Mlsro. c*mo, (MHU U 
ID-BH D/fl Conu. Mlcr a. Cnmp. [flLimi I 
Lfrfl.ltD/ACnnvfrftir (Dim Un.| ■ 

tfrflit D/ft Cwinrllr (g.ZDk UM 1 
U-pn 0/A C*n*e.f (UK Ua.J 1 


Kbl Si Hie 
L«4 hI Dy mn-ilc 
ami stit ic 
ia)+ki MaUc 
1434xJ Sej-1 Ic 


IsutltiiK nos 


(I1IU ILK Dynimk: IKni [U RD4JSC-H 
MM52WJ 3A IK Dyh. JUn&|i« N „ L| |l MMj^jj 
HMUJi-l I4K silt lr, 3«b.I 

BBSs M an Fftfct fiaxnrci 

LhPtHlfr/IM K40Z? *K Dvnirn Ic L*-(Ur, 


LI®* m UU EriH«M kHOW 

17(1 IK EP RDM 

TMKUS »* EP ftOM (-1V, *IV, *i2VJ 

Z7]EI r>tEtC2SbS]TI JbK EP RDM (SJafil* +SU \ 

zrnmui ti jbk Epr-om 

ZBB IK ERflOM t4dr.il {Imp. ,|v] 

zma hk e?n&M i Hiucbi HhueTwi 

ggu g^ii j>rqu 

I2S21[74EUS] Km PROM fOiMri CdlHccnrt 

ESIll RW B.PoJir PftQM 

t»lZ3(7«SSHt »M| Tn-mu aieeur PROM 


Cntr*hfr cjr.ni ritur (upper 
bWKtir OtWIlH (tSh-if DihI 

ONLY MEMORIES- 

tltuB-t A*cn Spihid 

M*£h Symeel B Picturu 
lilkjxT Aishi. Central. Our. Sin. 

MICROPROCESSOR MANUALS — 


- SPECIAL FUNCTION- 


IN51T7IH-] 

|N52atN 

MMSWJh 


CommunEutlqn Cmp 
rrnttmeracHsor flail Tim* ClacM 
MrciajKocesMi' Cfrwipillbr* deck 
iprooarwtraUir with SfrDifrII ft*M 
A Unci LED D*IW 

ir with H-DIfll RAM 
A. CHrui L5D CM>4 W/*J Bun InL 
H E-S^. VAC Flu or. Dri ver [»pin am i 

—TE LEPHON E/K E YBOAR □ CHIPS- 


CMOS ChtKk. Q*n 


Puih BuitdP Pulu Dleur 



RADIO CONTROL CIRCUITS 

j4frpj» L**tFr Tpy*. hoMiy criHi. fShKi. mine, buralpr dJimu, IK dm Uni. ■ <n< ^g -udr 


Lttliri H FjC. EMbodfrilTrpnemllier Chip 

A D»n*i e-cunnil 44 Muwmg H F irjftvwn* krwpwr ; 
K ia 0»uU mew a 1 mtnn W ramiB" m Urn Bf mWr: 
fVTW *M, tptfm* 

LHlirTK Ad. RKKiHlDkCDder Clilp 
S tFPH 7| F uw KZMI' .-JK ji fciMr J-3 WvTWHr h 
m'lJiie7JiZjni4if 7 I 09*FH hun i ^ 

BftBIWt 4USUHibrpu|iLai|Wj 
6H¥ISQS BaaWMHrCryHiHLMunwi 


it iridie I p7rig yj m JflkMi 

K4a 



JE608 PROGRAMMER 

2704/2709 EPROM PROGRAMMER 


Te program EPROMS 2 FM and irft}4_ 

- UeMtoHIMdUl ■ vitnm lor mkrdcuinpirtnr cirruiti 

* TO r«H btw eenMftie Ol a pre prugrimmmi EPROM 

* Te eempera EPHOUjeJ Im e 

- Te «m«jli H i progremmed i 
Te Her* program m AA||8 


,w«-'vh ins eignp epsom Pregramnier eontleUng af: A ts-key heAidaurmi I Hi r unm «n*«n^, fr r 
mar Bend i*i*mbiy wlUi 4 cewir luppm* end a iED.'T**1 9eeket PinM 9ei td aieimUu. TIm Teat £_^._... 
™ro letci lemrllgn typn, Pnwer laqulrementi: ilSVAC. WHl. 6W. CvmpiSt deik.Ebp encluiurm: Cdlrw 
caardlratid dmlgnar'i dp*b wtth llghl lan p*n*L| end PldlOKf IFld plt&ffr In meeJu b«Wlk SlK 3%"H k11~W 
i mfi"D. WHghrt 6 Hu. 

Tin JESOfl £FH0M ?wam ak a ua i frAHa kf iBtfcnnlimiid unfiwtilcn a inLUpirraicTef coircmnr cenucH end r*euu« 1 » 
edMlena (yuem Ilk m g pereito ra. TUB EKDM cm be pfoefBnrnad fron D* HindKiTuI Keytmirit or trem ■ pri. 
pr jg'smrrjd ET'HOM the JEM pregnmmer een WTiuklH I prafirnimrad EPSOM bf Ikuadla ■ntwn* MJU ciicurn. 
mu mHMi Ikeueer U Win pweet I ptegnm Ive lyeuxti. prkK IS IX C Qifc i u r k ig ■ an ip. Ant clWngm in If* cvngiatr cin 
W intind iBractly Iran im rmury idmglt) w-rrh mi KliedWimi! KiYbOIrd n tmt ftwHlna the nritm pragma wlH net b* 
iciuin, 1 . Th* J£S(S. Praprnmr*' con si km * Fragrammir.- Btwrd W/25 IC'I 4 hehtdM fKrw nuppine of; -EV, 
4-HV, + 1JV *>d +3 th/. Thi HiiiPaamil XeydurQ and Ub7Ten S«Bet P«ne( bair4 Irfl wpimre Sl lir ibkH widtlh llW 

JE0OSK Kit......$399.95 

JE60BA Assembled and Tested.. ... $499-95 


JE6O0-16K ADAPTER BOARD 

FOR 2716f2756 EPROMS 


7m EPROMS Thl IIUpW prpuidH ter in Jddriu iwtliih (nr Em ? 1 Pit and iH for wiertifta hi arepei peww md 

UnAigihiiHeteaeippfMtSlhe fPhOM. PragrnmminB and eTiuallrg thn Z?1&itBKl EPROM It dom HmiaylS Mdn 
nair (Tffll^l pi dm fFROM Hkilu cH tin nutria IK RAM copoEinr in Uw JEWS Pregremmir. 

J ESM-1SK Aidptar eqard <it ....$29,95 

4EMfl-Upgradc fSandanambladJE8O0tofectoryhxadapterinnallelion ... 

of tfw JE60e-ieK Adapter Board Km 

JESOeA-ISK Mod. AjHrambled JE6Q8 w/Adapter I JE508-16K11 rolled. 


$10,00 Min, Order - U-S. Funds Only 
Calif, flgj.dent$ Add 8% Sales Tax 
Postage-Add 5 % plutEI.58 InBunM 


Spec Sheen - 251 

Send BS# Postago for your 

FREE 1802 JAMECO CATALOG 



ameco 


ELECTRONICS 


PHONE 
ORDERS 
WELCOME 
(415) 592-8097 


MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHQftEWAY ROAD, BELMONT, CA 04002 
PRICES SUBJECT TO CHANGE 


BOOKS 


|6eQ fmgal 74C, CD40®. nrxl A Iff tinwnm 

30033 NntlanaMntdrrdca □«.* flogk. . . 

' I7KM peai*l OP. D505JOO. 053000, 0S7HMQ. efo. 

XttO NstioneLiiTuar Cutn euirk.«.tfi 

na?S pigml LM. LF, ADC. DAC r LR Snrmn 

30d« NatiwmiSarieen - fii 7 *rd u*i*ei Cemiwier CZ240W8J m,» 

30005 NethHMlTn, Logie Dem Seek .. . f0.9fi 

. ISM jAn»] 7100.13.LH.5. mi DMaOM- Sami _ 

mm *ur ehmretaJOBCIASann ............UMBJIm 

SOODB inurlH Data Book 1107* pegal.. . «B 

SIMM Inml Cnmpnnant Data Catalog. *10.00 

Fun dim sheet* «w mat's prjjdim* Incl. memory devtoas, 
rnifirepPSe., pDi^tinrulB 5 IrttfoHl.j'mi. tnnlfucU II 32E ptraeai 
- ■ ■ Deaiffn flandbrrok .. 17JD 


AC and DC Wall Transformers 



Part No, 

Input 

Output 

Price 

AC 250 

AC 500 
AClODQ 
ACT TOO 

DV 9200 
DC 900 

117V/60HZ 

T17V/60H? 

TlTV/BOHi 

UTV/BQHz 

117V/60Hj 

laov/eoHi 

ia VAC 260mA 

ia VAC 500m,A 

12 VAC T amp 
a VAC T.7 amp 

9 VDC 200mA 

9 VDC 500mA 

$3.96 

S4.86 

$5-05 

$3.05 

$3,25' 

$3.96 


CONNECTORS 


DB25P 

D-Sdbmmiature Plug .. 

- $2,S5 

DB25S 

D-Submihlatura Socket 

- S3-&Q 

020418-2 

Screw Lock Hdwh (2| DB2SS/P 

2/S.99 

□ B51226 

Coyer for DB2EP/5. 

- SI *75 

22/MSE 

F.C, Edge {22/44 Pin) . . , , 

. $2,95 

UGSS/U 

BNCPIug. 

. SI.79 

UG&9/U 

BNCJack.. . . 

S3.79 

UG17S/U 

UHF Adapter . . . .. 

. S ,48 

SO 239 

UHF Panel R«b. 

. SI.29 

PL258 

UHF Adapter. 

- Si GO 

PL259 

UHF Plus.. 

$1,60 

UG2&0/U 

BNC Plug. 

. $1.79 

UG1M4/U 

BNC Bulkhead flfcp. . 

, $1,29 


TRS-80 

16 K Conversion Kit 

Expand your 4K TFtS-BO System to 1@K. 

Kit comas comp I ate with; 

* Q 4a . MMS2S0 (UPD41E/4118} 16K Dyn. Rams ('NS) 

* Documentation for Conversion 

TRS-1BK2 M50NS.. $29.85 

TRS-16K3 *200NS.$24^5 

TRS-1SK4 *250NS.. S 19.96 


JE610 ASCII 
Encoded Keyboard Kit 



The JES10 ASCII Keyboard Kit car be Interfaced inta 
moEt any computer system. Th* kll CdrUH complete 
with an industrial grade keyboard twitch euembly 
(E2-keval. lC J i. sockets, connector, electronic compo- 
nenti and a double-sided printed wiring hoard Th* 
keyboard assembly raqulr** +5V 150mA and —12V 

9 TO mA Tar opuratloh. Features; 60 keys generate the 
125 characters, upper end lower cams ASCII set. Fully 
buffered. Two user-deflne keys provided for cuyibm 
spp licet ion*, Cbps luck lor upp*r-ca*a-cirtl.y alpha charae 
tar*. Utilise* a 2375 I4a-pinl encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy intsrftcing with a 16-pin djfi or 
18'Pin edge connactOr. Size: 3H ,r H * 1411"W x 8K J, D 

JE610/DTE-AK as pictured above] . , . $124.95 


JE610 Kit & Components (no casek - .$ 79.95 

KG2 62-Kcy Keyboard (Keyboard only} - - .$ 34.95 
DTE'AK tcMa only — 3ik M Hxii ,j wxawD}$ 49.95 


JE212 - Negative 12VDC Adapter Board Kit 
fl? for JC610 ASCII KEYBOARD KIT 

Provides -12 VDC from Incoming 5VOC . .$9.95 


JE600 
Hexadecimal Encoder Kit 



FULL 6-BIT 
LATCHED OUTPUT 
19-KEY keyboard 


The Jfc&OG Encoder KeybaerO Kit provides two eaparete 
haxadaclmai digits produced from saquantiel k*y entries 
to allow direct programming for a bit mlctoprotaiior 
or 9-bit memory circuit*. Three additional keys are pro¬ 
vided for U*nr operation* with On* having a hi*Labl* 
output available. Th* outpuu ere latched end monitored 
withfi LED roeaout*. Alio Included Is a key entry strobe. 
F**tur**: Full 8-blt latched Output for niitrOpranSasiOr 
usb. Three u»r-deflne keys with one being datable 
operation. Dabounc* circuit provided for all 15 kays- 
9 LED readout* te varliy entrl**. Easy Interfaeing with 
standard 16-pln IC connactor only *5VDC required 
for operation. Site: 3^"H x 8K rr M x 8&”D 

339.95 


> as pictured above] 


reenn u> i+ -««v nexadtc- Kayppird. 

JtotKJ Kit PC Board fi Cmpnt*. (no case J ■ ® 0)4.30 

KT9 l^Kay Key boars (Keyboard only) .... $14.95 
DTE-HK (ease only - WH?!*to M W*g*"D) $44. 


-.ys , 

\Mb/ 


Circle 207 on inquiry card. 


BYTE December 1901 529 












































































































CPU Z - GODBOUT 

2/4 MHZ Z80 CPU 24 Bit Addressing 

GBT 1088 UnKit . $225,00 

GBT I m A&T . $199.00 

ear ieoc esc 3-6 mhz . $ 375.00 

DUAL PROCESSOR 8085-8086 - GODBOUT 

5 MHZ Provides true 16 Bit Power with a standard 

a bit S-100 bus . . 


GBT 18129 

UnKit.,5 MHZ . 

$295.00 

GBT 16I2A 

AST.. .6 MHZ .. 

$399.00 

GBT 1612C 

CSC ... 8 MHZ . 

BOARD WITH 8085 ONLY 

$498.00 

BBT I91U 

UnKif .. 5 MHZ . 

$235*00 

GBT16IA 

A&T... 6 MHZ . 

$305.00 

BIT 101C 

CSC. . . 8 MHZ . 

$399.00 


SOLID STATE DISK DRIVE, 3500% FASTER! 

Nof Realty, But the Next Best Thing For Godbout 
8085/88 Users. Caft For Details on fvf-Drive. See Page 
340 of November BYTE 

GOTMDlZtK . . $1550,00 

GET HD 251K . $3,000,00 


2810 280 GPU-CA. COMP. 5YST. 

2/4 ZBGA CPUwttaRS232C Serial I/O Port complete will Mannar 
PROM I'm 2422 DiskCrjntrofler 


S20U.OO 



CCS 2010 A&T ... 

CBS 280 CPU - S.S.M. 

2/4 MHZ Witt accept 2716, or 2732, or HAM 
RUN/STOP and single step switches 

SSMCG2K Kit ... $2BO,00 

SSIHCBZA A&T,. . $310,00 


5SMZ80M 


SSMCBIA 
5SMCB1A 
SSMSO80M 


SSMZ80 Monitor . 

CBXA808G CPU* S.S.M. 

8080 CPU, IK RAM, Holds 1 2708. 
1 8 Bit para Itai input port. 

Kit ... 

A&T ... 

SM 8080 Monitor . 


$69.00 


SIB3.0G 

$225.00 

$59.00 


S-100 I/O BOARDS 


OUR PRICE 
$295.00 


SYSTEM SUPPORT I - GODBOUT 

Serial port (software prog baud), 4K EPRQM OR 
RAM provision, 15 levels of interrupt, real time clock, 
optional math processor 

ou CRtmoft irsi price 

Unkit 

Assembled & Tested $39.00 

CSC . £495.00 

Mate Chip 
Math Chip 

A&T with 8231 Meth Chip 
CSC with 8231 Math Chip 
A& T with 8232 Math Chip 
CSC with 8232 Math Chip 

MPX CHANNEL BOARD - GODBOUT 

t/O Multiplexer, using 8085a-2 cpu on board 


part m. 

Bin 82 U 

GBT 18? A 

GBT1S2C 

GBT823I 

G0TB23Z 

E8T1B2AMI 

GBT102CM1 

GBTIB2AM2 

GBTIB2CM2 


SIRS CO 
$195.00 
$555JG 
5655.GO 
$555 m 
$855.00 


G&TlftBA 

fiSTIGSC 


$450.00 

$550.00 


GBT! 33 A 
GBTI33C 


$21900 

$700.00 


Assembled & Tested $495.00 
CSC .£595.00 

INTERFACER I - GODBOUT 

Two Serial I/O 

A&T . $249.00 

CSC... . $324.00 

INTERFACER II - GODBOUT 

Three parallel, one serial I/O board 

GBT! BOA A&T. . $24 8,00 $21S JO 

GBT 150A CS C . $324.00 $209 00 

INTERFACER III - GODBOUT 

Eight channel mufti-use serial I/O board 

G8T1749 A Assembled & Tested. $69 0 0 $629,00 

68717460 CSC200 hr. Burn in 

Test . ...$849.00 SB29.0D 

INTERFACER 3 WITH 5 SERIAL PORTS 

GBT 1745 A Assembled & Tesfed $599,00 $359.00 

GBT17450 CSC 200 hr. Burn In $699.00 Test $029JO 

MULTI I/O - MORROW DESIGNS 

Three Serial, Two parallel 

MD$ WB3ZG0 AST,. S329.00 $309.00 

SWITCHBOARD-MORROW DESIGNS 

Two serial I/O, four parallel I/O, 
one status port, one strobe port 


MD35B2411 $259.00 

1 /04 - SSM 

Two serial i/O, two parallel I/O 

SSMI04K Hit 

SSM 104 A A4T $290.00 


$239.00 


$210 JO 
$290 00 


' - W A ^ i* 

:: •• :: & :: . : J* ■ 

- ■ * -st-i * 4»-r\ 

*• }#' 




32K STATIC RAM - GODBOUT 

RAM 20 10 MHZ 4 Kb We block disable, bank 
or 24 bit addressings available 8,16,24 or 32 K 

PART NO. DESCRIPTION LIST PRICE 088 PRICE 

RRT164AAR 8K A&T $210.00 $190,00 

RRT184AC5 8K CSC $280.00 $280,00 

R8T164AAT6 16KA&T $285,00 $280.00 

BBT1S4AC16 16K CSC $355.00 $375.00 

BST164AA24 24K A&T S355 00 $325 00 

08T184AC24 24 K CSC $425.00 $385.00 

EBT164AA32 32K A&T $425.00 $385.00 

6&T184AA32 32KA&T $425,00 $385,00 

GBT184AC32 32K CSC $405.00 $450.00 

64K STATIC RAM - GODBOUT 
RAM 17,10 MHZ, 2 Watt, DMA Compatabte 
24 Bit Addressing 

BETTI 7 5 MB 48KA&T $650,00 $619.00 

EBT175C4S 4$KC$C20Qhr $750,00 $710 00 

SBT175A84 64K A&T $795,00 $755.00 

$RRT1175EE4 64If CSC20Dte: £095.00 $950.00 

NEW! 32K x 16 BIT STATIC RAM - GODBOUT 

RAM 16 10 MHZ, 32K x 16 or64Kx8 
IEEE/696 16 BIT 2 Wat!. 24 Bit Addressing 
GBT190A 64KA&T $895.00 $650.00 

sen 80 c 64k esc $ 995.00 $ 045.00 

NEW! 128K STATIC RAM - GODBOUT 

RAM 21 10MHZ l28Kx6 or 64K x 16 
IEEE/696 8 or 16 Bit 1.2 Amps 24 Bit Addressing 
GBT197A 128K A&T $1695.00 $1010.00 

6BT167C 128K CSC $1895.00 S179&.00 



l&SRGjr^ 

S-100 ROM 


FBI FROM PROGRAMMER * SSM 

Programs 2708 or 2776's; operates as 
a 4K/8K EPROM BOARD AS WELL 
SSMPB1K Kit $179 JO 

SSMPB1A Assembled & Tested $265.00 $220.00 

ECONOROM 2708 - GODBOUT 
16K x Seprom Board using 2708, Power on 
jump to any 256 byte 

fiGT125U Unkit $ 95.00 

GBT 125A Assembled & Tested $135.00 $120.00 

QBTI25G CSC £795.00 $175.90 


S-lOO VIDEO BOARDS 

SPECTRUM - GODBOUT 

Color Graphics board with Parallel I/O 

RBT144U Unkit $209 09 

GST144A Assembled&Tested $399.00 $349.09 

SBT144C CSC £449.00 $390.00 

68179 Subiogic Universal 

Graphics In terp reler Sod wa re $35.00 

VB - 3 SSM. 

SC x25 or 50 character video display Memory 
Mapped, Parallel Keyboard port 

SSMtf B3 K24 80x24 Ki t $425.90 

S5MITB3A74 80x24 A&T $499.00 $449.99 

SSWIB3UP eOxSO Line Upgrade Kit $ 39.99 

VBS -S.S.M. 

I/O Mapped Video Board, with Parallel Keyboard port 
64 x 16 

$$MVB2K Kit $199.09 

SSMVRZA Assembled & Tested $269 00 $220 00 

VBIC - S.S.M, 

Memory Mapped Video Board 64x16 character 
display or 64x16 graphics display 

SSfflYBZK Kit $199 00 

SSMVRZA Assembled & Tested $269,00 $226JO 


■■■ 


DISK 1 - GODBOUT 

FAST DMA Soft Sector, Controls 8" or 5'A'\ 
single or double density OUR BEST' 



LIST PRICE 

OUR PF 

GBT171A 

Assambled& Tested$49i.00 

$451 

IIBTI71C 

CSC . $595 00 

$551 

fiBTCPMOO* 

CP/M 2.2 for Z80/8085 
with manuals & BIOS 

8 m VO disk 

$391 

G9T9A59S 

Oasis 3 Gif single user 8" S/D 
disk 

$59 

GOTOASSM 

Oasts 8 bit multi-user, 8" S/D 
disk 

$85 


2422A - CA. COMP. SYST. 

I/O Mapped , con fro Is 8" or 5 T A" single 
Or double density A&T with CPM 22 8" ELD 
CCS242ZA $475.00 $371 

DISK JOCKEY 2D - MORROW 

l/Q Mapped, controls 8 rr , single or 
double density, serial I/O 
MBS DJ220B A& T wi th CP/M 2 2 $ 399 00 $37i 

S-lOO DISK SUBSYSTEMS 


DISCUS SINGLE SIDED MORROW 

8" DBL Density drives with cabinet power sup 
controller, with CP/M 2,2 and Microsoft 0asic 
MD$Ft219 Single Drive System, f025,00 $351 

M DSF1228 Dus I Dri ve S ystem $ 1 8 75 00 11875 

DISCUS DOUBLE SIDED - MORROW 

8 rr DBL Density/sided drives with cabinet Powa 
supply controller, with CP/M 2.2 and Microsoft 8a 
MDSFZ2IB Single Drive System 139S.OO $T?M 

MDSF222A Dual Drive System $2495.00 $2Z{J( 



S-lOO HARD DISK - MORROW| 

8" 10&Z0MB.14" -26MB formatted bard 
disk complete with cainet, P.S., Controller, CPM 2 
and Microsoft Basic 

LIST PRICE QUA PR I 

MDSMIOS 10 MB $3695.00 $3290 

MOSmm 20 MB $4795.00 $3995 

M059170$ 26 MB $4495.00 $3995 


$150 


S-100 SOFTWARE 

PRIORITY 1 is pleased In offer me finesl ffl industry Standard software, 
software is supplied on S" Single Density !BM j 740 CP/m compai 
drsketls.AU software is sole! AS IS” and rs nniwetumaWe II you h 
questions about Ihe software tot your application, order the manual Ti 
CCS&03 CP/M Version 2.2 Microcompoutar 

Control Program . 

GC$7301 MAC-CP/M Macro Assembler — 

CC$2401 SID-CP/M Symbolic Instruction 

Debugger .—. ... 

CC575U1 TEX-CP/M Text Formatter . $75, 

CCS2B01 DESPQOL’CP/M Background $50. 

Print Utility .. . 

CP/M, MAC. SID. TEX. and DESPOOL are registen 
trademarks Q f Digital Research 
PART MO, RESCRIPTHJM UST PRICE OUR PR 

CCS4Q1 C-SAS/C-2 interp £150.00 
CCS4018 Manual 

CCSI1QI FMS-80 by Systems Plus $995 .00 

SCSI I DIM Manual 


GRAHAM-DORIAN ACCOUNTING 

CCS 139 ] General Ledger $820.00 ' 

SGGSiaoiM Manual l 

CCS 1501 Accounts BeceiVabls £320,00 I 

CCS! 51M Manual 

CCS1491 Accounts Payable £320.00 ! 

CCS 1 401 Ml Manual 

CCS 1701 inventory 1 1 $820.00 

CCS 1701M Manual 

CCSI601 Payroll ft $555.00 \ 

CCSIOOli Manual 

CCS2QDD1 Job Gosling $820.00 

CCS2001 Ml Manual 

CCS77Q! Order Enlry/tnvoico $820,00 ' 

CCS2701N Manual 

MEDICAL PRACTIC PATIENT BILLING 
CCSI991 T5 Programs $820 00 

CCSI 00 IN Manual 

DENTAL PRACTICE PATIENT BILLING 
CCSI991 14 Programs $820.00 ' 

CCSI 99 HVI Manual 


1750.1 
; 50-i 


DISCOUNT COUPON 









































APPLE PERIPHERALS 



100 MAINFRAMES 


S-100 MAINFRAMES ■ 

J6QHZ CVTMainframes, the best money canbuyf 
12 Stot±BVl7A±l6V @ 2 A 
22 Slot ±Bv @ 30A ±16V 9 4A 


has announced a ; tentative 
?rica fneteksd, JUk’-l HOftftYf.. ObH PRICE 
..II5IPRICF j± <0*4 


CS 112 12 Slot Desk S685.Q0 $815,00 $570.00 

CS 122 22 Sfot Desk $825.00 $760.00 $70S,00 
1112 5725 00 $720.00 $019.00 

122 22 Slot Rackmnt $875.00 $050.00 $750 00 

ping Weight: On 12 Slot Mainframes 45 lbs 
On 22 Slot Main frames 55 lbs 


S-10Q FRAMES 2 - 5” 


DISK CUTOUTS - TEI 

taV @ 17±16V @ 2A+12V ® 1.2A, Internal Cables 

1-0 ID-24 


-12 72 Slot desk $675.00 1625.00 $560,00 

nt 72 Slot Rackmnt $795,00 $715.00 5665,00 

ping Weight: On 12 Slot Desk 40 lbs. 

On 12 Stot Rackmount 45 lbs 


>UAL 8” DISK DRIVE CHASSIS - TEI 

hugaii DDD/SOl R or 050/851 ft wrthinternal power cables provided 
V @ 1.5A+5V $ 1.0A-5V § .25A 

H 10-24 

FDD Desk Top $535 $4B5 $455 

DO flack Mount $720 $670 5636 

FMII DFDO with 7 Shugart 801R $070,00 

t D0S1 RFDO with 2 Shuga rfBQlRs $ 1375,06 

FDDSt RFDO with 1 Shugart 807R $1095.00 

ram RFDO with 2 S/5 yga n BO 7 fls $1495,00 

PGCE2 internal Da ta Cab le . 50 pin plug $34 95 

connector to 2 Card Edge. 
to UPS shipping regulations, disk drives will be shipped 
ratety from the cabinet Don't loiget to include shipping lor each 
{Shipping Wt IB lbs,, each) 


100 MAINFRAME - GODBOUT 

[ V 60HZ CVT Mainframe uses famous 20 slot 

DBOUT Motherboard. 55 lbs. 

NCZOflM 20 Slot Rack Mount 5595 00 $625.00 

NC206K 20 Sior Desk Top $825.00 $7B0.00 

O DBOUT Mainframe, Less Motherboard 
It Power Supply - Ktt. 23 lbs 

I0X DESK Desk Top Main Frame $206.00 

I0K Hack Rack Mount Main Frame $329-00 

S-100 MAINFRAME - CCS 

-s lot motherboard with removable termination card. 
100-01 Office Cream 35 tbs $575,00 $535.00 

200-DP Blue 35 tbs £575,00 $535.00 

S-100 MOTHERBOARDS 



MOTHERBOARD - GODBOUT 

Active termination, 6-12-20 stot 




71534 

AST 6 stot 2 lbs 

$74000 

$128.60 

U53C 

CSC 6 slot 2 lbs. 

$ 19000 

$175,00 

11544 

A&T 12 slot, 2 lbs 

$175.00 

$155,00 

M546 

CSC 12 slot, 2 lbs 

$240.00 

$229.60 

H554 

A&T 20 Stot. 4 lbs. 

$265.00 

$235 60 

71556 

CSC 20 stot, 4 lbs 

$34000 

$310.00 


MOTHERBOARDS - G.T 


HH 06 00 

6 Slot Bare Board 

$ 25.00 

CM DM 

6 Slot Ktt 


$ 40.00 

I MOO 4 

0 Slot A&T 


$ 50.00 

:Ma«Be 

8 Slot Bare Board 

$ 27.DO 

7HBAK 

S Slot Kit 


$ 55.00 

7M68A 

8 Slot A&T 


$ 70.00 

7MB128B 12 Slot Bare Board 

t 30.00 

rMB12l 

12 StotKit 


$ 70,00 

1 Mil 24 

12 Slot A&T 


$ 90.00 

; MBl 0 B b IS S lot Bare Board 

$ 50,00 

IMBfIK 

7 8 Slot Kit 


$100.00 

UIBIBA 

78 Slot A&T 


$140,00 







FLOPPY DISC DRIVES 


Tandem TM-800 Th in fine is exactly 
bait the size of conventional 8" 
tioppy disk drives 


Exactly one-bait the height of any other model 

Proletary, biph-resniutran, read-write heads patented by Tendon 

0.0. onfy operation ■ rra A.C. required. 

Industry standard interface. 

Three millisecond track-to-track access time 9 lbs 
TNDTM84B1 , Single S;derf$495.fJ0 2 Or more $470,00 
TH&TMWG2 DoubleSided%mM2ormore... $600 00 
TNDTM0W . Manual nolincluded with drive. $10.00 
80IR * SHUGART 


Single sided doubtedensity most popular 8'' 
SHUMIR . $495.00 ea. or 2 or more (16 lbs).... 
SKUSABOIRM. Manual for 80IR drives . 

DT-8 - GLUME 

Data track 8 double sided, double density 
OHE ora , S025.OO ea or 2 or more (18. lbs). . 

QHtDTOffl. Manual tor DTI . 

5tt" DRIVES- TANDON 

TNDTMlOOl . . . Single Sided , 250KB (5 lbs) .. 

TROTH 1062.DoutJto Sided. 500KB .. .. 

TNBTM1063.5/ng/e Sided , 500KB .., , 

TNDTM10Q4 Double Sided. 7DOOKB. . 

TRDTH5M . Manual, not included with drive 

DISK CABINETS 


drive 

$476.00 

$16.00 


$19 00 

$310,00 
$379. B0 
$375 00 
$455.90 
$19.90 


DOUBLE DENSITY 8" DISK CONTROLLER 
■ VISTA Kg* pfe 

Controller and disk patch $595.00 $559.00 

Whe n purehased simutta n- $525.00 

oousiy with one of the “PDfl" 

Vista and TWi disk specials to 
the left 

APPLE II 5 l A n DISK ADD-ONS - VISTA 

*15440 40 track, 163K Byte s $395.00 $375.Q0 

*15456 30 m?cfc 328K Bytes $595.00 $560.00 

VI54180 160 track, 652KBytes $896.00 $649.90 

AIO. ASIO, APIO - S.S.M. 

Pars//©/ and Ssr/al in t erf aces for the Apple It 
SSMAIOK r Ser, 2 Par, Kit $160 00 $150.00 

$01AIDA 7 Ser. 2 Par, A&T $195.00 $169,95 

SW AS IDA 1 Seria i A&T St 39 95 $119,95 

S5MAPIDA 2 Parallel,A&T $ 109.00 $95.06 

A488 - SSM 

IEEE-4880 Interface usmg Motorola 68488 

S3W 44664 A&T $4 75.00 $39000 


ORDER TOLL FREE (800) 423-5922, CA, AK, HI, CALL (213) 709-5464 


Terms. US. VISA. MG BAAC. Check. Money Order. U.S Funds Only. GA residents add 6% Sales Tax. 
MINIMUM PREPAID ORDER $ 15.00 Include MINIMUM SHIPPING & HANDLING of S2.50 for the firsts lbs. 
plus 25P tor each additional pound Orders aver SO lbs sent freight collect Just in case, please include 
your phone no Prices subject to change without notice. We witl do our best ta maintain prices thru 
December. 1981 Sale Prices Valid only if YOU mention publication and month. Credit Card orders will 
be charged appropriate freight Circ|e 352 on ]n<Julfy card . 


VI3VI DO Disk Drive Cabinet (35 lbs) $495.09 $440.09 

BUY TUl CABINET AND SHUGART 
&01Rs OR QUJME DT-8s AND SAVE 



With ONE drive 


poavioosi 

With Shugart BOlR 

$ 990,00 

POBV1QO0I 

With Qume DT-8 

with TWO drives 

$1945,00 

P0BVID0SZ 

With Shugart 801R 

$1390,00 

PD8V1P052 

With Qume DT-8 

$1600.00 


Due to UPS shipping regulations, disk drives win be 
shipped separatelytrom the cabinet. Don't forget io in¬ 
clude shipping for each drive. 

SINGLE 8*' - €LT. 

Single S ' J cabinet with power supply 

QTC-DDCa. .(2 Its) ..$105.00 

DUAL 8 n - €LT. 

Dual 8" cabinet with power supply 

QTGDOCOa .(25 tbs) .$349.00 

5“ CABINETS - VISTA 

VIS-9601 Single 5" with P.S $75.00 

VIS-9602 Dual 5" with P.S. .$95.06 


■VISTA 


Totally compatible with several microcomputers including 
TRS-SQNorthstar, Exidy, Texas Instruments Heath/Zenith 
and others 


PART RD. 

C4F4DITT 

M. 

□ HIV TRftCSIDE 

U$T 

PRICE 

GUH 

PRICE 

VISVS6 

T0S7C 

1 

4D 

1 

395.00 

380,00 

VISVS09 

204 K 

1 

40 

2 

595 00 

540,00 

VISV6DI 

204K 

1 

so 

f 

595.00 

540.00 

VISV8DD0 

408 K 

1 

so 

2 

775.00 

695 00 

VICT802 

204K/4O8K 

2 

40 

f 

775.00 

695 00 

VISV6002 

408K/876K 

2 

40 

2 

1095.00 

995 90 

mm\2 

40BK/316K 

2 

80 

r 

1095.00 

995.00 

VISV0D62 

916K/16M 

2 

80 

2 

74Q5-00 

1350.00 


CCS APPLE PRODUCTS 

ten 1144 12 KRO M/PRO M $80,95 


E C$742491 Calendar/Glock $105,00 

CC$74404 Programmable Timer $103.00 

CES7470DI Analog to Digital Converter $90,95 

CCS74M01 GP(B IEEE-486 Interface $279 M 

CC17 71001 Asyncb ro nous Serial I nterface $13990 

CC377100? Async. Communications Interface $139.00 

CC377120I Synchronous Serial Interface $159.95 

CC377200I Para/tel interface $107.95 

ccs/72801 Centronfcs Parallel Interface $107.95 

6CS752DA Extender Board $30.00 


MODEMS - NOVATION 

AFPLECAT 

300/7 200 Baud/Direct Connect, Serial I/O 


flOV4.PLCAT .. . $389.00 $359.00 

AUTO-CAT 

300 Baud\ Auto Answer, Direct Conned 

HOVAUTOCAT $249.00 $239 00 

D-CAT 

300 Baud Direct Conneef 

WUVDC4T .SJ 99.00 $189.00 

CAT 

300 Baud,Acoustic. Beil 103 
NDKAT . .$793.00 $175,00 


9161B DEERING AVE. 
CHATSWORTH, CA 91311 


DISCOUNT COUON 80 ~ 
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LR1LE 8” Z80 SYSTEM STARTER SET 


CTO l: A 4 WlM; ZBOA-tased 8-6.1 wortHase CPU board mat includes 
^11 live standard features plus many of the convenience options Meets all 
IEEE £96/5-100 specifications, including lining. 

DISH 1 DMA Hlflti PerlernuncB Dlik CDiirallar: disk conirtetors 
don't have to be your system's bottleneck* The DISK 1 s lightning last 
thanks to properly implemented DMA fwilti artsi ration) and data 
transfer Dial is iiKtependenl ol CPU swed 
MM 20 32* High Srh * % title MMJhls board has it all Operates 
at speeds op to 10MHz, dtra-towpower consumption. IEEE696/S-100 
exiemtod addressing protocol, bank select and flawless DMA 
CP/M 22; The de facto standard of 8-tat operalmg systems ready to 
load and got 


ANOTHER PRIORITY 1 EXCLUSIVE! 

We went to GOD BOUT and made a special buy on the nucleus of the 
best £-100 Z80A' systems ever 

LOOK AT WHAT YOU GET: 

1 GBT10OA 2/4 MHz 260 CPU . -. $295.00 

1 GBT164A32 32K 10MHz Static Ram *425.00 

1 GBT171 a DMA Disk Controllers .. .. *495,00 

1 GBTC PM80 CP/M 212 . $17500 

IT ALL ADDS UP TO..$1390.00 

TOTAL PACKAGE PRICE Reg, Sate £1095.00 


$985.50 


'Combined With 10% 

Discount Coupon, 

You Pay Only 

YOU SAVE S404,50 

ORDER PART NO. PDBGBTSG (Include S5.0O Shipping! 

Don't forget ynu can save an addition^ 1 fl % on Mai nfrernes, 1/ 0. Terminals, 
and Printers when purchased srimdlaneously with system using discount 
coupon. 

TAKE A DEEP BREATH! 

SIT DOWN! 

We made a specie) buy on a quan^ly of FLEMEX 4000 Double Density, 
Double Sided &" disk doves The REMEX drives ars high speed - 3ms 1 ! Just 
what you need to take full advantage of yourlighhiing last DMA disk 
controller bom GdrttmuL We supply I wo of these High speed drives, a 
DTCDDCflB Dual Drive Catenet with power supply, date cable, and 
documentation to make an incredibly powerful and versatile ZBD system 
IT ALL ADDS UP TO $3025-00 
PACKAGE SALE PRICE $2350.00 


$2115.00 


Combined with 10% 

Discount Coupon 
You Pay Only 

YOU SAVE $910.00 

ORDER PART NO. POBGBTSN (Shipped Via Motor Freight Cntlectl 

3UPERSIXTEEN SYSTEM 

LOOK WHAT $3145*50' WILL BUY] 

WHY WAIT ANY LONGER? 

HEBE 15 WHAT EACH PACKAGE INCLUDES: 
OBT1412A 6 MHz 6065/8006 Dual Processor Boarct 
OBT171A High Speed DMA Disk Controller 
GBT162A System Support l Multi Function Board 
OBT133A Interlacer 1 Dual Serial I/O 
128K 10MHz Law Power Static Ram 
CP/M 2.2 De lacto Standard S Bit Operating System 
CP/M S6 16 Bit Operating System Ready to Lead ft Go 
Cables anctDocumentalion Three mteriacer cables, 
one disk I/O cable, complete documentation for an 
hardware, and manuals lor both CP/M pperaltng 
systems 

Cocnpu Pie's famous 1 Ysai limited warranty 
Now Ihe bed part ol all. El urchased separately these 
quality components would list lor $4344.00, But Super 
Sixteen's. low package price is $34?5.00 an excellent 
deal) 

"Combined With 10% 

Discount Coupon 
You Pay Only: 

ORDER PART NO PDBGBT5J £Sh. Wt 15 lbs.) 

Super Sixteen is also available qualified under the 
Certified System Component high reliability program - 
with 2 year warranty. 200 hour bum-in and BMHz 
processors,That brings the package price to $4095.00 
Comined With 10% Ae/ne 

Discount Coupon 9 JOOP.3U 

You Pay Only: Yau Save $ 1258,50 

ORDER PART NO, PDBGBT5K Sh Wt lb ns.) 


$ 3145.50 

You Save $1198.50! 


THE EXPANDABLE 1™ 



THE UNIVERSAL IEEE-S100 
DYNAMIC MEMORY CARD 


THE EXPANDABLE 1 TM 64K Dynamic Ram board 
provides your S-10Q system wlih S4K of reliable, high¬ 
speed dynamic RAM. Compatible with most of the ma- 
jor S-100 systems on the market, including those wilh 
front panels, it supports DMA operations and requires 
no Wait states with current microprocessors. 

* User expandable from 16 to 64 K 

* 2 or 4 MHz operation 

* North Star compatible 

* Cromemco Compatible 

* Designed to IEEE proposed S-100 bus standards 

* Supports IMSAI-type front panels 

* Operates with either an 8080 orZ-fliO desert S-100 
system, providing processor-transparent refreshes 
with both 

■ Bank-select system allows system memory expan¬ 
sion and is compatible with Cromemco products 

■ Bank select port's address is lumper selectable 

* Any 16K block can be made bank independent 

* AH 84K can be made bank-enabled on power-on and 
reset 

* Configuration as a 16K t 32K t or 48K board without 
the remove/ of RAMs 

* Fully buffered address and data lines 

* Fail-safe refresh circuitry tor extended Wait states 

* Board configuration with reliable, easy to-configure 
Berg jumpers 

* Supports DMA 

* Jumper-selectable Phantom input 

* Uses Popular 4116 RAMS 

■ Assembled & tested 

* Ail fCs In sockets 

■ Power supply: Unregulated + 8, + t6, and - 18 volts 
Maximum power draw: 400 mA at + S vo/fs 

175 mA at + 16 volts 
5 mA at -16 volts 
Dissipation: less than 8 watts 

* Temperature: 0. to TO degrees Celsius 

* Humidity: 0 to 90% noncondensing 

■ PC Board 

* FR-4 glass epoxy 

* Solder mask on both sides 

■ Gold-plated connector fingers 

* Silk screen component outlines, reference numbers , 
and part designations 


PRIEXP118 16K Assembled & Tested $299.00 

PRIEXF132 32 K Assembled & Tested $339,00 

PRIEXP148 46K Assembled & Tested $379.00 

PKIEXF1A4 64K Assembled & Tested $409.00 


<g> OKI DAT/ 

MICROLINE 

PRINTERS 

WITH FRICTION aNDTRACTOR FEED 

* BI-DIRECTIONAL ■ ISO CPS * P»rtflfel and Serial I/O 

a S x 9 Malm (Alphanumeric! * 1 TO Through 1200 Baud 

• G x 9 Or 1Z Malrlx tor -Graphics • Self Test 

■ 5, aa. 10, ie Ch&r*elere Par Inch • Oul of Paper Switch 

» fi orfl Lines Per Inch * Friction or Tr*e!or Feerf 

e 60 CPL @10 CPI tor B2A « 3“ to 14“ Top of FomUSwUiei Seloctat 

e 135 CPL 0? 10 CPI Id* S3 A * 10 Diffomnl Character Sela 



Part No. Description Let Price Our Price 

0KIDATB2AT 80CPl@10CPI $799.00 $575.80 
0KI0ATB3AT 132CPl@10CPI S1195.00 $775.00 


LIST PRICE: S2495.00 


SPECIAL PRICE 
$1595.00 



Electronics Corporation 

10x9 DOT MATRIX WITH TRUE DECENDERS 
ALPH ANUMER tCS/G RAP HICS PR INTER 

We were able Jo acquire this most popular printer when Malibu replaced 
Ihis model with a new version These printers, still in (fie factory sealed 
containers are available al tremendous savings on a first-coma. lirst- 

SEfVSd ul'BiSl s 

SPECIFICATIONS-165 CPS • 132 char per line » Graphics res&OHX 
72V * Ad| tractor feed 3" la 16" width * ID character per inch or5 
expanded lines per inch 2, 3.4, 5, 6, 10 tor alpha numerics 12 lor 

graphics * paper toad front or bottom * complete sell test mode ■ 
self-contained intelligent coni roller card handles both serial and parallel 
interfaces * audible signaling • out of paper detection * bidirec¬ 
tional w/logic seeking. 

M A LI fl U165 SaWaraltel Interface $1595.00 

MALI Sin 552 Parallel only Interfaoe S145000 

Shipped Freigfhl Collect 


MICROPOLIS 


MCP1 053IH2 


« Dual 5V* 1 

• 315K Par Orlvo G30K Tolil 

• SI00 Conlrollir (3000. 0005, ZOO ComptLoblil 
9 Handles Up 1o 4 Drtiti 

• Camel With HDDS, BtHc, 

Antmiftr, and Ttxl Editor 

See page 10 of EN GINEERING SELECTION GUIDE 
in November BYTE for details 

ORDER TOLL FREE (800) 423-5922 


OUR PRICE: 

$ 995.00 



From Our Dec enpQr BYTK ad 

□ SI 00 - $149.99..Deduct $10.00 

□ $150-SI 99.99 ....... .. Deduct $15.00 

O $200 - $299.99 . , .... .. Deduct $20.00 

| D $300 - $399.99 ......... Deduct $30.00 

| 0 $400 - $499.99 jfS..... Deduct $40.00 

I 0 $500SOP.,.. . . ./fDeduct 

I . • Sorry, Coupon Mot-Valid 

{J iVTBDSC [ .^fppfrigLTyrirg^s. 


mvWmm 10 ^ 

VAjUO OK PREPAID 

- , VS. MAIL QRDSSS.. 

- - :: memmuttram 

DECEMBER 31 . I 28 J 

OR PI^ESENTITHS OO09ON 
1 Atam RBTAJ,L ; STORE 1' ( ||| 
DECEMBER 3L I RSI > 
Co«por. valid orJy when attached t- 
lace ot order mu% 

* . 





















BUY WITH CONFIDENCE 
From the Nation's Largest 

Distributor 

Ingle and dual trace. IS thru IDO MH* All nigh sensitivity Hitachi 
roilloscopes are built to demanding Hitachi quality standards and are 
scked by a 2-year warranty. They’re able to measure signals as low as 
TiV/divisiwi (with X5 vertical magnifier) It's a specification you won'I 
id on any other 15 or 30 MHz scopes. Plus: 2-axis modulation, trace 
ialion. front panel X-Y operation lor all scopenrodels, and XI0 sweep 
agnilicahort And, 30 thru 100 MHz osdliioscppes offer intsmal signal 
;lay lines For ease ol operation functionally related controls are 
ouped Into three blocks on the color coded front panel Now here's the 
incite* For what you'd expect to pay more* you actually pay less. 

m m — mm J " aii s- 


leek our scopes before you decide , 

H1TV302B 


y aay less 
it scopes compieie with probes. 

List $995.00 


Our Price: $859.00 

TV sync-separator circuit 
High-sensitivity ImV/dlv 
(5MHz} 

Sweep-lime magnifier 
i 10 times) 

Z-axis input (intensity 

modulation) 

Signal detay r Sins 
Complete ’with 2 probes 
CHI. CH2. DUAL ADD. 

*111 wu-» piFF. Vertical 

30 MH2 Deflection Modes 

DUAL TRACE £ Y eperaHon 

OSCILLOSCOPE 1taCeRo,afion 

Hitachi. ., The measure of quality. 
IHITV152B DUAL TRACE 15MHZ (no delay) 
LIST $735 00 OUR PRICE $629.00 




H3T-V352 
35MHz DUAL TRACE 
WITH DELAY 

LIST PRICE: Si 15000 

OUR PRICE; $990,00 

Economically priced 
dual trace oscilloscope 
Square CRT with 
Infernal graticule 

S olmited scale) 
■accuracy voltage 
& time aids sei a! 

#3*. (certified al 10" 
to 36* Q 
Hlgh-aenslUvlIrr 

lmV/dlv. 

Low ditn 
Z Year Warranty 


HIT-V202 

30MHz DUAL TRACE 

UST PRICE: S&50 

CUR PRICE: $765 

Dynamic range S div. 

TV sync separator circuit 
Built-in signal delay 
Line (V-352) 

X-Y operation 
Sweep-time magnifier 
(10 times) 

Trace relation system 
Bne adjusting, 
oltdc-posltionin 
tunction 


ling 


50 MHz & 100 MHz 
DUAL TRACE WITH 
CALIBRATED TIME DELAY 


HIT V1050 
100MHz With 
3rd A 4th TRACE 
TRIGGER VIEW 
UST $2390.00 
SALE 
CALL 


HIT V550B 
50MHz with 
3rd TRACE 
TRIGGER VIEW 
LIST $1745,00 
SALE 
CALL 


J}fc\ special purchase 
SS* GOLD 
16 FIN LOW PROFILE IC. 

C95 SOCKETS 

TIG-UIP pkg of 100.... $ 16.00 

TIG-16LP pkg. at 1000.. .... $ 120.00 

OEMS Stock up at this LOW PRICE 



ZERO INSERTION 
FORCE TEST 50CKETS 


a. 


I., .■’•I 


4 

~ limn 


1-1 

1H4 

is-n 

t IM 

15.35 

sits 

l T.M 

17.15 

UK 

tilts 

1915 

HM 


P NEW LOW MEMORY PRICES f 

4116AC20.8/S 20.00 

2016P3 . 8/S100.00 

2114N3L .8/S28.00 

5257 N3L. 8/S50.00 

2732 . 8/SI 20.00 

2716 8/S50.00 

2708.8/S20.00 


KEITH LEY 


Handheld DMMs For Every 
Application and Budget 

Easy-to-use Rotary Switches 
Large 0.6" LCD displays 
dc Vollage 
ac Voltage 
dc Cuneni 
ac Current 
fieslslance 
Diode Test 

3^s or 4 Vj Digit Accuracy 
Overload Protection 
Externally Accessible Battery it Fuse 
Rugged 0.1" ABE Plaslic Case HSl 

Shock-Mounted PC Board _ 

KTM130 ± 0.5% DCV accuracy. 10M n input $124 1 
impedance crulo polarity and current 
measurement through 1QA 
Same as KTH130 except 0 25% ace- 6139.00 
uraeyand enhanced bandwithon lop 
ACV ranges 

See/hear display includes bath over/ $ 139.00 
under threshold Indicator arrows, 
audible tone that operales on all ran 
ges& functions, and adjustable thresh 
hold 

4'A digit Q05% accuracy $335.00 

Lhemoocouple (TQ based Jhemometer $ 199,00 
KTH1304 Soft Canying Case & Stand (handhelds) $ HUM 
KTH1306 Deluxe Carrying Case (handhelds) $ 25.00 



KTHI3I 


KTH126 


KTHI35 

KTH670 


LCD & LED Bench DMMs 

KTH169 316 Digit LCD Display $189.00 

KTHI76 4 L A Digit LCD Display $269.00 

KTH179-2QA 416 Digit LED Display, TRM5 $439.00 
KTH1793 IEEE-4&B Interface (Model 179-30A) $325.00 
See pp 42- 43 at our Engineering Selection Guide in (he 
November BYTE !or a complete list ol specifications and 
accessories 


ISOBAR 



IBAR45 

Four mdependentEy isolated outlets Bull-in ISAdrcuit breaker, pilot 
light, swilch, and 6 foot cord 

UST PRICE OUR PRICE 

GOFfHAfUft SH WT 4 IhJ. £7993 S49 95 

I BARS-3 

0 outlets grouped to form 4 independently istfaled sets of two Built in 
15A circuit breaker un/off switch pilpt Itqhl 

UST PRICE OtIR PRICE 

GOF1MR06 SR WT 5 \t& m 95 SS4 05 


IM-lOALtsf $104 95 
SPECIAL 
$69.95 with tube 


LDU1M10A ^ 

Perfectly balanced floures- 
cent lighting with precision 
magnifier lens. Tough I her 
moplastic shade Easy lens 
removal, New wire clip de¬ 
sign permits easy installa 
tion and removal ol floures- 
cenl tube Comes wllh plas¬ 
tic shield to pcateci tube 
tram soiling and damage 
Colors. Gray, Black and 
Chocolate Brown. Comes 
’wilh one 22 watt T-9 CircUne 
fluorescent lube, 3 diopter 
lens. IQ lbs. 


l 

$69.95 | 


PRIORITY 


PRENTICE 


PROTECT YOUR INVESTMENT V 

PROTECT YOUR DATA WITH /♦ 




c 


THE STAR 
MODEM 
from 

PRENTICE 

FEATURE 

FTTS GTE HANDSETS! 

1 YEAR WARRANTY 
EXCLUSIVE ACOUSTIC CHAMBERS; 

The exclusive inpie seal of Premice s new flat mounted cups locks the 
handset into the acoustic chamber yielding superior acoustic isolation 
and mechanical cushioning Designed in adapt ro mosl common 
handsets used rnroughoui the world. 

SELF TEST; 

The self test feature on the STAR allows I he user Id verity total opera! ion 
of the acoustic mode it- by using the terminal in the lull duplex mode tip 
need for remote assistance m diagnosing term mat or modem problems 
SPECIFICATIONS: 

■ Data Rate: 0 to 300 baud 

■ Compatibility: Bell 103 and 113. GCfff 

* Frequency Stability: ±03 percent Crystal cenlrolled 

* Receiver Sensitivity; 50 dGm ON -53 dBm OFF 

* Modulation: Frequency shill keyed (FSK). 

* Carrier Detect Delay 1 2 seconds Off. 120 msec OFF 

* El A Terminal Interface: Compatible with RS 232 specifications 

* Teletype Interface: 20 miHianpere current loos 

■ International (CCITT) frequencies available. 

* Switches; Orginate/OIfy Answer Full Dublex/Test/-Half Duplex. 

« Indicators: Transmit Data. Receive Data Darner Ready. Test 

* Power: Supplied by 24 VAC/150 MA UDCSA listed wallmxint 
transformer Input 115 VAC. 2.5 wails 

* Dimensions: 10 x 4 ‘ x 2 

* Weight; 1 74 Jbs (3 lbs shipping weight including AC adaptor) 

* Warranty: ONE year on pans and labor, excluding (he AC adaptor 
which earners The manufacturer's warranty 

PART NO. DESCRIPTION UST PRICE PUR PRICE 


PRN5TAH 


PHNSTAHV2T 


RS232, TTL POOMa 
Current Loop 
CCiTT European 
Standard 

CABLES 
PISCRimON 


SI 99 00 
£229.00 


CN0RS232RF 

IDCCABLE12 


RS232 a Cond 0 Ft 
RS232 25 Cond 3 ft 


$149.DO 
S2D3.00 


PRICE 

$19.95 

$14*95 


\ferbatim 


S Va" DISKETTES. 


PART NO. 

SECTORING 

APPLICATION ilDES 

EDI OF ID 

yRBMOSzsai 

Salt Sector 

TRS 00 Apple/40 Track 1 

$32.00 



fieri 


yRBMDSZSIQ 

Hard 10 Secta 

Wurth SfcarflO Track Cert 1 

$32 JIM 

VH8MDS251G 

Hard 16 Sector 

Mkffljpohs/40 Track Cert 1 

$32 00 

VHBW 955701 

Suit Sector 

77 Track Cerl/100 TPl 2 

556 00 

VRBND6S710 

Hard 10 Sector 

77 Track Cert/100 TPI ? 

556,00 

VRBWD55715 

Hard 16 Sector 

77 Track Cert/tM TPI Z 

$56,00 

VR8MDG770I 

Sod Sector 

77 Track Cert/f 00 TPI 1 

$40 00 

Vn8MOi77IO 

Hard 10 Sector 

77 Track Oert/100 TPI ' 

$40.00 

VRBKD57 7 i 6 

Hard 16 Sector 

77 Track Cert/100 TPI 1 

$48.00 


AU VEHBATHH DISNCTIS ARE MUBtf DEHSUT CEfRinEO 
©” DISKETTES 

YRSFD32 Haid Sector ShugarCSOtR i S37.00 

VRRFD34 Soil S«lor IBM 3740 1 $37 00 

VRBFD32-2 Hard Sector Flippy 1 SS600 

VRBFD34-2 Sflh Sector Flippy 1 SB6.00 

The aftont Verbatim 8 M shell h bin all Die Dai a life 
improvements willwul the hardhule rcintorcemeul rings. 
VRB37B Bard Setter 0b\ Density 1 $57.00 

UHB345 Son Sector Dbt Oensily 1 $57 00 

VRB324 Haro Sector Db< Density 2 $07.00 

VRB344 Suit Sector Obi Density 2 $07.00 

The above 8” Disheties come In a hard ho* 
with reinforced huh ring* mounted. 


ELECrnONiCS 


9161 B DEERING AVE., CHATSWORTH.CA91311 

ORDER TOLL FREE (GOO) 4235922 CA_ AK, HI CALL (213) 709546 

Terms U SV1SA. MC. BAAC,Check Money Oder,U S Funds Only CA residents add 6% Sales Tax I 
MINIMUM PREPAID ORDER S1500 Inclucte MINIMUM SHIPPING A HANDLING of $2 50 tar the hist 3 
lbs plus 25 c tor each addilionat pound. Orders aver 50 lbs sent freight collect Just in case, please I 
include tout phone no Prices subject to change wiifiou! notice. We will do our besl to maintain I 
prices thru December. L9S1 SOCKET and CONNECTOR prices based on GOLD, nol exceeding 
S7QQGQ peroz. Sates Prices Validonly I t YOU mention publication and monih. CredilCOrdorderw wtU I 
be charged appropriate irelght Circle 351 on inquiry card. 


DISCOUNT COUPON 

















































1695 

14.95 
42 96 

44.95 
29 95 

15.95 
475 
5.75 

10 95 

11 95 

25.95 
6 95 
2.95 

10 95 

12 96 
12-95 


lOOpcs 

1.55 


1,15 
2 49 
2.79 
2.10 
2.35 
2.25 

2.25 

3.25 
3.75 

CALL 


lOOpc* 

2.00 
CALL 
1.95 
1 80 
1 75 


16K Memory 

ALL MERCHANDISE 100% GUARANTEED! 


4116-20Ons 


8/15.95 


SERIES 


74LSO0 

.28 

74LSI64 

.95 

74LS01 

.25 

74LSI65 

95 

74L502 

2S 

74LS166 

2.40 

74LSP3 

as 

74LS168 

1.75 

74LS04 

.26 

74LS169 

1 76 

74LS05 

.25 

74LSI 70 

1.75 

74LSDS 

as 

74LSI73 

60 

74L01O 

.25 

74LSI 74 

95 

74LS11 

35 

74LSI75 

.95 

74LS12 

35 

74LS1H1 

2 IS 

74LS13 

.45 

74LS159 

9.95 

74LSM 

1.00 

74LS190 

1,00 

74LS15 

35 

74LST91 

1.00 

74LS30 

25 

74LS192 

&S 

74LSJ1 

,35 

74LSI93 

95 

74LS22 

.25 

74LS104 

1,00 

74LS26 

as 

74LS195 

95 

74LS27 

.35 

74LST96 

85 

74LS2B 

.35 

74LS197 

85 

74LS90 

.25 

74LS221 

1.20 

74LS32 

35 

74LS246 

99 

74LS33 

.55 

74LS241 

99 

74LS37 

55 

74LS242 

l 85 

74LSS8 

35 

74LS243 

1 85 

74LS4C 

35 

74LS244 

99 

74LS42 

55 

74LS245 

1.90 

74LS47 

75 

74LS247 

.76 

74LS40 

75 

74L5240 

1.25 

74LS49 

.75 

74L&249 

99 

74LS51 

25 

74 LS251 

1 SO 

74LS54 

.35 

74LS250 

05 

74LS55 

.35 

74LS257 

85 

74LS03 

1.25 

74LS25B 

05 

74LS73 

40 

74LS259 

2.05 

74LS74 

45 

74LS260 

05 

74LS75 

50 

74LS266 

.55 

74LS76 

40 

74 L&273 

1.65 

74LS76 

SO 

74LS27S 

3.J5 

74LS83 

75 

74LS279 

55 

74LSB5 

1 15 

74LS20O 

l &0 

74LS0B 

40 

74LS283 

too 

74LSW 

.65 

74L520O 

1.25 

74LS91 

m 

74LS293 

1.05 

74LS9? 

70 

74L52S5 

1.05 

74LSB3 

65 

74LS29S 

1.20 

74LS9& 

85 

74LS324 

1 75 

74LS96 

95 

74LS352 

1.55 

74LS107 

40 

74LS353 

1 55 

74LSV09 

40 

74LS363 

1 35 

74LSH2 

45 

74LS364 

l 95 

74LSH3 

.45 

74LSS55 

95 

74L$114 

.50 

74LSM6 

95 

74LS122 

,45 

74LS367 

.70 

74LSI 23 

95 

74LS368 

70 

74 LSI 24 

2.99 

74LSS73 

99 

74 LSI 23 

95 

74LS374 

1 75 

74LSI28 

05 

74LS377 

1 45 

7415132 

75 

74LS378 

1 10 

74 LSI 36 

55 

74LS379 

1 35 

74L5137 

09 

74LS38S 

1 90 

74L5136 

.75 

74LS386 

65 

74LSI39 

75 

74LS3S0 

1 90 

74LS14S 

1.20 

74LS393 

1.90 

74LS147 

2 49 

74L53S5 

155 

74 LSI 48 

1.35 

74LS399 

1 70 

74LS151 

.75 

74LS447 

07 

74LSI 53 

75 

74LS490 

1.95 

74LSI54 

2 35 

74LS666 

1 09 

74LS155 

1 15 

74LS669 

1 09 

74LST56 

95 

74LS670 

220 

74LSI57 

75 

74LSS74 

9.05 

74LSI 58 
74LSI 60 

75 

.90 

74LS6S2 

74LS6B3 

74LS604 

3.20 

2.30 

2.40 

74LS1S1 

95 

74LS665 

2.40 

74LSI63 

05 

74LS6BH 

2.40 

J4LS1S3 

,95 

74LS6B9 

2.40 


LINEAR 


LM301V 

34 

LM741V 

.29 

LM3P0V 

98 

LM 747 

.79 

LM309X 

1 49 

LM748V 

59 

LM3H 

.54 

LM 1310 

2 90 

LM317T 

1.95 

MC133DV 

T 69 

LM317K 

3 95 

MCI 35W 

1.23 

LM31S 

f 49 

MCI 350 

1.79 

LM323K 

4 95 

LM1414 

1.59 

LM324 

59 

LM 14&8v 

09 

LM337K 

3 95 

LM1400 

99 

LM339 

99 

LM1409 

99 

LM377 

2-29 

LM18O0 

2.99 

LM 380 

1.29 

LM T 089 

2.49 

LM388V 

1.50 

LM3900 

.59 

LM655V 

39 

LM39Q9V 

.90 

LM556 

■ 69 

LM3914 

3.95 

LM565 

99 

LM 391 5 

3.95 

LM560V 

1.49 

LM39tO 

3.95 

LM567V 

1 29 

75461V 

.39 

LM 723 

49 

75452V 

39 

LM733 

90 

75453V 

.39 

1=10-220 

V=8 PIN K- 

■T03 


6800 ^ 


8200 'w 6502 ^ 


6502 

6-95 

6502-A 

12 95 

6504 

6.95 

6505 

8.95 

6520 

4 35 

6522 

9.95 

6532 

1495 

6551 

11.&5 


CALL US FOR VOLUME QUOTES 

JDR MICRODEVICES, INC IS PROUD TO 
ANNOUNCE THE OPENING OF OUR 
NEW RETAIL SHOWROOM 


BAY AREA RESIDENTS 
STOP BY 1224 BASCOM AVE. 


TRANSISTORS 


6662 

6671 

6675 

6090 

60800 

69B21 

68B50 


Z80 


zm-cpu 

Z0OA-CPU 

Z0O-P1O 

zea a-p io 

Z80-CTC 

Z60A-CTC 

Z8D-QART 

Z90A-DART 

Z80-DMA 

Z0QA-DMA 

zeosio/o 
zeOA-sio/o 
Z 80-S10/1 

zboa-sio/i 

zeo-sio /2 

ZBOA-SIO/2 

20O-SrO/O9 

ZBOA-SIQ/9 

Z80B-CPU 

Z90BCTC 

LZ8OB-PI0 


1702 

2705 

275B 

TMS2516 

2716 

2715-1 

TMS2716 

TMS2532 

2732 

2754 


2101 

2102-1 

21L02-1 

2111 

2112 

2114 

2T14L-2 

2114L-3 

2114L-4 

TMS4044-4 

TMS4044-3 

TMM2016 

HM6116 


4027 

4116-120 

4116-150 

4116-200 

4116-300 

4164 


695 
600 
650 
600 
595 
6.65 
15 25 
1675 
17 50 
27 50 
23 95 
26 95 
23 95 
15.00 

23.95 

20.95 

17.95 
22 95 

10.95 

17.95 
17.85 


8255-5 

6257 

8259 

8272 

6275 

8279 

0279-5 

6262 

0263 

0204 

0266 

8267 

8268 
0269 


P«2222 

10/1.00 

100/0.99 

2N3904 

10/1.00 

100/0.09 

2N39Q6 

10/1.00 

100/9.99 

2N3055 

,79 

10/6 99 

IN4I49 


25/1.00 

IN4004 


10/1.00 


MISC. 


MPU'S 


8T26 

1.69 

3242 

7,95 

0T29 

2 40 

AY 5-101 

3 3.98 

6T95 

.99 

TR1602 

4.9S 

8T96 

99 

l M 640 2 

7.95 

ST97 

99 

1771 

24 95 

8T&6 

99 

1701 

30.95 

I486 

90 

T703 

49.95 

1489 

99 

UP 0765 

39 95 

DM 01 31 

2.95 

8272 

39 95 

M4H 

9.95 

74C923 

5.95 


8035 

8039 

eoeoA 

0005 

8O05A-Z 

0086 

6006 

8155 

6156 

6185 

6165-2 

8741 

8740 

0755 


16.95 

19.95 
395 

12 95 

16.95 
99 95 
39 95 
11 95 

11.95 
29 95 
39 95 
39 95 
29 95 
44 95 


T.V. 
CIRCUITS 


MCI 330 
MCI 350 
MCI 350 
LM 300 
LM 385 
LM 56 b 
LM 741 
LM 1310 
LM 1800 
LM 1889 


CALL JDR BEFORE YOU BUY! 

800 - 538-5000 

800 - 662-6233 


{CALIFORNIA RESIDENTS} 


256 X 5 
1024 x B 
1024 * B 
2048 x B 
204B x B 
2048 X 0 
2048 x 8 
4096 x B 
4096 x 8 
8192 x 0 


EPROMS 


8pc* 

1 (Ins) 

4.95 

4 SO 

\ (450 ns) 

299 

2.75 

l (5V)(450 ns) 

9.95 

8.95 

[ (5V)(450 ns) 

7.95 

69S 

1 (5V)(450 ns) 

5,50 

4 95 

1 (5V)(350ns) 

9 00 

S 50 

! (450 ns) 

995 

8 95 

1 (5V)(450 ns) 

19.95 

17.95 


DIP SWITCHES 

4 position B5 

5 position .90 

6 posit ion ,90 

7 position .95 

8 position -95 

CONNECTORS 


(5V)f450ns) (200 ns) 
(5V)(450fia) 


CALL 

CALL 


STATIC RAMS 


RS232 MALE 

3.25 

RS232 FEMALE 

3 75 

RS232HOOD 

1,25 

S-100 ST 

3.95 

&-1Q0WW 

4.95 


256 x 4 
1024 x 1 
1024 x 1 
256 x 4 
256 X 4 
1024 x 4 
1024 x 4 
1024 X 4 
1024 X 4 
4096 x 1 
4096 x 1 
2046 x 6 
2048 x a 


(450ns) 
(450na) 
(LP) (45Qns) 
(450 ns) 
(450 ns) 
(LP) (450 ns) 
(IP) (200*19) 
(LP){30C ns) 
(LP)(450 ns) 
(450 ns) 
(300 ns) 


1 95 
09 
1 20 
299 
299 
8/17 95 
8/19 95 
8/18 95 
8/18 95 
3.49 
3.99 


LEDS 

Jumpo Red 10/1.00 
Jumbo Green 6/1.00 
Jumbo Yellow 6/1.00 
5062’7760 ,43‘CC .79 
MAN74,3'CC 99 

MAN72,3'CA 99 


10 

SOCKETS 


VOLTAGE REG'S 


(200 ns) (150 ns) 
(200ns)(l50ns)(i20ns) < 


DYNAMIC RAMS 


4096 X 1 

(250 ns) 

2,50 

16,384'x 1 

(120 ns) 

a/29.95 

16,364 x 1 

(150 ns) 

3/18-95 

16,334 x 1 

(200 ns) 

8/15.95 

16,334 x 1 

(300 ns) 

0/14.95 

64,536 x 1 

(200 ns) 


LP = 

LOW POWER 



70O5T 

70 

70O5T 

.89 

7a06T 

99 

7912T 

.69 

7612T 

70 

791ST 

1 19 

7B1ET 

99 

7924T 

1 19 

7924T 

99 



70O0K 

1 39 

7006 K 

l 49 

7812K 

1 39 

7912K 

1 40 

7010K 

1 39 

79L05 

70 

70106 

69 

70112 

.79 

70L12 

00 

79L1 & 

.79 

78L15 

69 

LM317K 

3.95 

LM3Q9K 

1-49 

LM323K 

4.95 

LM917T 

1 95 

UM337K 

3,95 





1-100 lOOpcs 

8 

pm ST 

,13 

.11 

14 

pm 

51 

.15 

12 

16 

pin 

5T 

.17 

13 

IB 

pin 

5T 

.20 

16 

20 

pin 

ST 

.29 

27 

22 

pin 

ST 

.30 

_27 

24 

pin 

ST 

.30 

27 

20 

pin 

ST 

.40 

32 

40 

pin 

ST 

.49 

39 


T=TQ-220 K=T0-3 L=TO-92 


ST = SOLDER TAIL 
B pin WW .59 .-1 

14 pin WW 69 1 

16 pin WW 69 .5 

16 pin WW 99 .S 

20 pin WW [ 09 .£ 

22 pin WW 139 1-2 

24 pin WW I 49 1.2 

20 pin WW 1.69 1.4 

40 pin WW 1.99 1.6 

WW = WIRE WRAP 


JDR MIC RODE VICES, INC. 

1224 So Bascom Avo. 

- 0 (v San Jose, CA 9S128 

. 0 C^ 1 S00-538“ 5000*800- 662-6233 (Cafir.) 

408/ 247-4852 * TELEX 171-110 


TERMS For shipping include £2 00 tor UPS Ground. S3 QQ for 
UPS Blue Labs l An 11000 mini mum ardor Bay Area Resi 
dents add sales lax California Resides is add 6% sales 
tax We reserve iho nghi in limit quardibes and subsiiiote 
maduFatlurer Prices subject (o change without notice. 
Send SASE lor complete list. 


534 BYTE December 1961 


Circle 208 on Inquiry card. 







2716 


EPROMS 450NS (5V) 


8/4.95 ea 


ALL MERCHANDISE 100% GUARANTEED! 


CALL US FOR VOLUME QUOTES 


74COO 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74C3G 
74C32 
74C42 
74C4B 
74C73 
74C74 
74C7Q 
74C&3 
74C85 
74C66 
74C09 
74C90 
74C93 
74C95 
74C107 
74C150 
74C151 
74C154 
74C157 
74C160 
74C161 
740162 
740163 
740164 
740165 
740173 
740174 
740175 
740192 
740193 
740195 
740200 
74C221 
74C373 


740374 
74G9Q1 
740902 
740903 
740905 
740906 
740907 
740906 
740909 
740910 
74C911 
740912 
740914 
740915 
740918 
740920 
74C921 
740922 
740923 
740925 
740926 
740927 
740926 
740929 
740930 

4000 

4001 

4002 

4006 

4007 

4008 

4009 

4010 

4011 
40t2 

4013 

4014 

4015 

4016 

4017 
4016 


CMOS 

275 4019 
.80 4020 
,65 4021 

.35 4022 

0.95 4023 

.95 4024 

1,00 4025 
2.00 4026 

2.75 4027 

9.95 4028 

0-00 4029 

000 4030 

1.95 4034 

2-00 4035 

2.75 4040 

7.95 4041 

5.95 4042 

5.95 4043 

5.95 4044 

6.75 4046 

7.95 4047 

7.95 4049 

7.95 4050 

9.95 4051 

9.95 4053 

.35 4060 

,35 4066 

.25 4065 

.95 4069 

.29 4070 

.95 4071 

.45 4072 

.45 4073 

35 4075 

.25 4076 

.45 4078 
.95 4031 
.95 4062 

,45 4065 

1-15 4066 

.95 4093 


December Specials 


.45 4090 
.95 4099 
.95 14409 

1.15 14410 

-35 14411 

.75 14412 

.35 14419 

1 65 4502 
.65 4503 
.00 4508 
,95 4510 
,45 4511 

2.95 4512 
.05 4514 
.95 4515 
1.25 4516 
.75 4516 
.85 4519 
85 4520 
.95 4522 
.95 4526 
.55 4527 
.55 4528 
.95 4531 
95 4532 
1.45 4536 
75 4539 
.40 4543 
35 4555 
35 4556 
30 4581 
30 4502 
30 4584 
30 4505 
,95 4702 
.30 4724 
,30 80007 
.30 80C95 
95 80096 
.95 80C97 
.95 S0C98 


7400 SERIES 


EPROMS 


74S00 SERIES 


74 S00 

44 

74S74 

.69 

74S163 

3.75 

74S258 

1.49 

74SQ2 

.48 

74505 

2.39 

74S168 

4.65 

74S260 

1.03 

745G3 

.48 

74506 

1.44 

74S169 

5 44 

74S274 

19 95 

74S04 

.79 

745112 

1 59 

745174 

1.09 

743275 

19.95 

74&D5 

.79 

745113 

1.98 

745175 

1,09 

745280 

2 90 

74S08 

.40 

745114 

1.50 

745101 

4,47 

74S287 

4.75 

74SQ9 

.98 

745124 

2.77 

745102 

2.95 

745280 

4.45 

74S10 

69 

745132 

1.24 

7451BS 

3.95 

745289 

698 

74S11 

.88 

745133 

.98 

745189 

14 95 

74S301 

6 95 

74S15 

,70 

745134 

.69 

743194 

2.95 

745373 

3.45 

74S2C 

,68 

74S135 

1,48 

743195 

1.09 

745374 

3.45 

74S22 

98 

745138 

1.08 

743196 

4.90 

745381 

7.95 

74S30 

.48 

745139 

1.25 

74S197 

4.25 

745387 

5-75 

74S32 

90 

74S140 

1.45 

745201 

14.95 

745412 

2.98 

74S37 

1 87 

745151 

1.19 

745225 

8-95 

745471 

9.95 

74538 

1 68 

745153 

1,19 

746240 

398 

745472 

16.85 

74540 

.44 

745157 

1.19 

745241 

3.75 

745474 

17.85 

74S51 

.78 

745158 

1 45 

74S251 

1.90 

74S402 

15.60 

74564 

.79 

74S161 

2 85 

745253 

7.45 

74S570 

7.80 

74565 

1.25 

74S162 

3.70 

745257 

1.39 

74S571 

7 80 


PROMS 


74Si88 

(82S23) 

OC 

32 x 8 

3.95 

74S287 

(82 SI 29) 

TS 

256 x 4 

4.75 

74S288 

(82S123) 

TS 

32 x 8 

4.45 

74S387 

(82S126) 

OC 

256 x 4 

5,75 

74 S 471 


TS 

256 x 8 

9.95 

74S472 

(82S147) 

TS 

512 x8 

16.85 

74S474 

(82S141) 

TS 

512 x8 

17.85 

74S570 

(82S130) 

OC 

512 x 4 

7,80 

74S571 

(82S131) 

TS 

512 x 4 

7.80 


7400 

19 

74128 

,55 

7401 

.19 

74132 

.45 

7402 

.19 

74136 

.50 

7403 

19 

74141 

.65 

7404 

.19 

74142 

2.95 

7405 

22 

74143 

2.95 

7406 

.22 

74144 

2,95 

7407 

.22 

74145 

.60 

7408 

.24 

74147 

1.75 

7409 

19 

74148 

1 20 

7410 

.19 

74150 

1 35 

7411 

,25 

74151 

,65 

7412 

.30 

74152 

65 

7413 

.35 

74153 

55 

7414 

55 

74154 

1 40 

7416 

.25 

74155 

.75 

7417 

.25 

74156 

.65 

7420 

,19 

74157 

,55 

7421 

.35 

74159 

1.65 

7422 

.29 

74160 

.65 

7423 

29 

74161 

.70 

7425 

.29 

74162 

85 

7426 

.29 

74163 

.85 

7427 

.29 

74164 

.85 

7428 

.45 

74165 

.85 

7430 

19 

74160 

1.00 

7432 

.29 

74167 

1.95 

7433 

,45 

74170 

1.65 

7437 

.29 

74172 

5,95 

7438 

29 

74173 

.75 

7440 

19 

74174 

89 

7442 

49 

74175 

&9 

7443 

65 

74176 

.89 

7444 

.69 

74177 

.75 

7445 

.69 

74178 

1.15 

7446 

.59 

74179 

1 75 

7447 

.69 

74180 

.75 

7448 

.69 

74181 

2-25 

7450 

19 

74162 

.75 

7451 

23 

74184 

2.00 

7453 

-23 

74105 

2.00 

7454 

23 

74106 

10.50 

7460 

23 

74190 

1.15 

7464 

.39 

74191 

1.15 

7465 

39 

74192 

.79 

7470 

.35 

74193 

.79 

7472 

29 

74194 

,85 

7473 

.34 

74195 

,85 

7474 

,35 

74196 

.79 

7475 

.49 

74197 

75 

7476 

.35 

74198 

1.35 

7480 

.59 

74199 

1.35 

7481 

M0 

74221 

1.35 

7482 

-95 

74246 

1 35 

7463 

.50 

74247 

1 25 

7404 

,50 

74240 

1 85 

7405 

65 

74249 

1.95 

7466 

35 

74251 

.75 

7489 

4.95 

74259 

2.25 

7490 

.35 

74265 

1.35 

7491 

.40 

74273 

1.95 

7492 

,50 

74276 

1 25 

7493 

.49 

74279 

.75 

7494 

.65 

74203 

2.00 

7495 

.55 

74204 

3.75 

7496 

.70 

74285 

3.75 

7497 

2.75 

74290 

.95 

74100 

1.00 

74293 

,75 

74107 

.30 

74290 

85 

74109 

.45 

74351 

2.25 

74110 

.45 

74365 

.65 

74111 

.55 

74360 

65 

74116 

1.55 

74367 

65 

7412Q 

1.20 

74368 

.65 

74121 

.29 

74376 

2 20 

74122 

.45 

74390 

1.75 

74123 

.55 

74393 

1.35 

74125 

.45 

74425 

3 15 

74126 

.45 

74426 

,85 



74490 

2,55 


2700 


(450 ns) 

2.99 

8/275 

2716 

(450 ns)(5V) 

5.50 

8/4.95 

2716-1 

(350 ns)(5V) 

9.00 

8/8.50 



MPU’S 


Z80A 

CPU 

6.00 


Z80A 

PIO 

6.00 


Z80A 

SI 0/1 

15.00 


6821 


4.25 


6850 


3.75 



VOLTAGE 

REG'S 


7805T 


.65 

7905T 

.89 

7812T 


.65 

7912T 

.89 



LS SPECIALS 


LS240 


.99 

LS245 

1.90 

LS241 


.99 

LS373 

.99 

LS244 


.99 

LS374 

175 


mi 


Pl**» Slat* ' Dicimber Sptclali" When Ordering 


APPLE OWNERS 

EXPAND YOUR 48K COMPUTER TO 64K 

APPLE RAM 

* PLUG IK SLOT* 

- GOLD PLATED CONTACTS 

* INCLUDES 5 JUMPER OPTIONS 

* INCLUDES 5 RAM-POM OPTIONS 
« ENJOY THE BEST OF BOTH WORLDS \ 

« 16 K PAM (RANDOM ACCESS MEMORY) j 

- T HIS tS SO PH ISTlCAtE D FIRM WAR E 
» EXPANDS YOUR 48 K APPLE TO & 4 K 

OF PROGRAMMABLE MEMORY 

* ELIMINATES THE NEED FOR APPLESOFT" OR INTEGER BASIC ROM 
CARD 

- ALLOW YOU TO RUN APPLE'S NEW FORTRAN PACKAGE. ALSO 
PASCAL AND PILOT 

* KEYBOARD CONTROL SELECTION OF RAM OR MOTHER BOARD 
ROM LANGUAGE 

* INCLUDES INSTALLATION INSTRUCTIONS AND APPLICATIONS 
NOTES 

* THE SOFTWARE DEVELOPED BY VARIOUS VENDORS FOR YOUR 
( 64 K 1 SHOULD NOW WORK AS THEY ADVERTISED 

- THE MOST VERSATILE RAM EXPANSION ON THE MARKET TODAY 

UNIQUE 1 YEAR WARRANTEE! £168.00 

APPLE FAN 

"COOL-IT" 

* TAN COLOR 
» SAVE DOWN TIME 

- LONG LIFE MOTOR 

* LOW NOISE IS A MUST 

* SAVE REPAIR CHARGES 

* INCREASES RELIABILITY 

■ CLIPS ON-NO HOLES OR SCREWS 

- MINIMUM QUIETNESS IS DUE TO THE DRAW EFFECT OF AIR 
THROUGH YOUR COMPUTER AND A SPECIAL FAN AND MOTOR 
DESIGN 

* THOSE EXTRA PLUG IN CARDS CAN CAUSE EXTRA HEAT 
HOW ID HOOK IT UP 

l Clip «l on yOilr APPLE 

2 . Unplug your 120V cable (VOU won't need it) 

3 . Plug Shgrl 120 V cable Rom Super Pan » 1.0 Hie beck ol your computer 
1 Plug trie Supply cable from Super Fan II to your 120 V power source 

5 Turn on Ihe rocker switch and a tJLiHHn red ready light cameson 
fi You are an set '"COOL fT Hh 

UNIQUE 1 YEAR WARRANTEE! £69.00 

"APPLE IS A TRADEMARK OF APPLE COMPUTER INC. 




JDR MICROBEVICES, INC. 

1224 So. B^scom Ave. 

San Jose, CA 95128 
800-538-5000*800-662-6233 (Cali!.) 
408 /247-4852 - TELEX 171-110 


TERMS For shipping include $2 00 lor UPS Ground £3.DO for 
UPS Blue Lfidei Air 310 00 minimum order Bay Area flesr 
dents add 6sales tax California Residents add 6% sales 
lax We reserve the nghl to timn quaniihes and substitute 
myriufacluref Prices subject to change without notice 
Send SASE tor complete list 


Circle 20 B on inquiry card. 


BYTE December 1981 535 









Wte’ve 9°* 

The bestdg| y can buy ■ ■ 

If your data is important use quality 
MAXELL disks. 

Buy our year-end special 
(’til December 31,1981). 


All MAXELL certified for single or double density. 


Order Number 


maxell 



MD1 

MH1 


5 V 4 " 0 sector, single-sided 
For TRS-80, Sup 


, Apple 


5'h" 
ForMicroi 


sect 


M HI-10 SV 

Fori 


1C 


MAX55021H 


MAX55621H 




MD2D 0 sector, double-sided 
For Superbrain, Cromemco 


MD2-10 10 sectors, double-sided 




$29.95 




Wmf/ 


WMM* 


$44.95 

$41.95 


FD2 


8" double sided 


ml 

wflrff/ffffff 


;VMKX58022H 


$54.95 


The Mini-Diskswith maximum quality. 

Mini Micro Mart, Inc. 

948 W. Genesee 8t. Syracuse, N.Y. 13204 (815)422-4467 

Circle 466 on inquiry card. 





















SUPERBRAIN 

by Intertec 

^hhhi 



we Have its 


849 

879 

1089 

1389 

595 

739 

789 

989 


$ 125 
139 

149 

359 


elf-contained computer with dual disks and 
0 RS232C ports. Complete with CP/M 2.2. 

4K Double Density. List $3495 .$2069 

K Quad Density List $3995 3395 

VIDEO TERMINALS 

sITERTEC EMULATOR. 

List $895 .$ 749 

>JTERTEC INTERTUBE III, 

List $895 749 

ENITHZ-19. List $995 799 

iOROC IQ 120, List $995 729 

,OROC IQ 130. List $699 595 

OROC (Q 135. List $1095 749 

OROC IQ 135G, List $1195 . 799 

OROC IQ 140, List $1495 1149 

IAZELTINE ESPRIT, List $695 . 595 

IAZELTINE 1410, List $900 . 749 

1420, List $925 . 

1500, List $1225 
1510, List $1395 . 

1520, List $1650 . 

ELEVIDEO 910, List $695 
912, List $950 
920C, List $1030 . 

950C, List $1195. 

MONITORS 

ENITH-ZYM-121,12" 

Green Phos., List $159 . 

MDEK 100,12”. List $179 
100G, 12", 

Green Phosphor, List $199 
Color, 13”, List $499 
MC, 12", 

Green Phosphor. List $280 . 169 

PRINTERS 

NADEX DP-9500, List $1650 $1349 

DP-9501, List $1650 1349 

(APER TIGER IDS-445, List $795 669 

IDS-445G, List $894 . 749 

IDS-460, List $995 . . 839 

IDS-460G. List $1094 894 

IDS-560, List $1295 . 1099 

IDS-560G, List $1394 . 1139 

SPINWRITERS.CALL FOR PRICE 

ENTRONICS 730-1. 

Parallel, List $795 NEW LOW 599 

730-3. RS232C, List $845 . 649 

739-1 w/Graphics, 

Parallel, List $995 . 749 

739-3B w/Graphics, RS232C, 

List $1045 . 839 

779 w/tractor, List $1350 . 799 

704-11, Parallel, List $1870 . 1695 

704-9, RS232C, List $1795 . 1595 

Tl 810 Basic, RS232C, List $1645 . .1349 

810 Basic, RS232C & 

Parallel, List $1695 . 1394 

810 w/fgll ASCII, vertical forms control. 

compressed print. List $1905 . 1599 

820 RO. Basic, List $1995 . 1645 

820 KSR, Basic, List $2165 . 1839 

OKIDATA Microline 80. List $545 . 465 

RS232 Serial Interface, 

List $120 109 

Tractor feed option, List $65 , 59 

Microline 82A, List $649 519 

Microline 83A, List $995 . . 849 


NORTH STAR HORIZON 

CALL FOR PRICES 

NORTH STAR ADVANTAGE 

CALL FOR PRICES 


FLOPPY DISK SYSTEMS 


NORTH STAR MDS-A-D. 

List $899 . 

$ 759 

MDS-A-Q, List $1099 

929 

MORROW DESIGNS 

Discus 2D, 

single drive. DD, List $1095 

898' 

Dual Discus 2D, 
dual drive, DD, List $1875 

1549" 

Discus 2 + 2, 

double sided, DD, List $1495 

1239 ‘ 

Dual Discus 2+ 2, List $2575 

2139* 

* Includes CP/M 2.2 and Microsoft Baste 

HARD DISKS 

MORROW DESIGNS M10, 
lOMBytes, List $3695 

$3095 

M26, 26M Bytes. List $4495 

3795 

CORVUS 5 Megabyte 

Hard Disk, List $3750 

3185 

10 Megabyte Hard Disk. 

List $5350 . 

4545 

20 Megabyte Hard Disk, 

List $6450 

5499 

INTERTEC 10 Megabyte Hard Disk, 

List $4995 . 

3295 


PROM PROGRAMMERS 

SSM PBT Kit, List SI79 . 

SSM PBl, A&T, List $265 
SD SYSTEMS, PROM 100 
Programmer Kit, List $236 
SO SYSTEMS, PROM 100 
Programmer A&T, List $311 , 


$152 

225 

199 

264 


FLOPPY DISK CONTROLLER 
BOARDS 

CROMEMCO 16FDC, DD Disk 
Controller List $595 499 

NORTH STAR, DD Disk 

Controller. List $565 479 

MORROW DESIGNS Disk Jockey 2D. 

A&T, List $399 329 

SD SYSTEMS Versafioppy l, 

Kit. List $284 . 

SD SYSTEMS Versafioppy t, 

A&T. List $379 . 

SD SYSTEMS Versafioppy 11, 

Kit, List $413 . 

SD SYSTEMS Versafioppy 11, 

A&T. List $507 . 

DELTA, DD Disk Controller, 

A&T, List $385 

CONDUCTOR, DO, A&T, List $325 
INTERSYSTEMS. FDC-2. 

A&T, List $495 .. . ... 

TAR06LLSD, Kit, List $225 
TARBELL, DD f A&T, List $495 . 

ESCON CONVERSION FOR 
IBM SELECTRIC 

Complete with microprocessor controller and 
power supply Factory built. User installs 
solenoid assembly or it can be done at ESCON 
factory for$100. 

Parallel (TRS-80, Sorcerer, etc.) 

List $575 .. $ 514 

RS232 Serial, List $599 534 

TRS-80 Cable. 25 

CALIFORNIA COMPUTER 
SYSTEMS 

Z80 CPU Board, List $350 . $269 

Disk Controller 2422, w/CP/M t 

List $475 . 359 

16K Static, A&T, List $399.95 259 

32K Static. A&T, List $789 599 

64K Dynamic RAM, List $750 499 


239 

319 

349 

429 


345 

269 

439 

199 


CPU BOARDS 

(assembled unless noted) 

NORTH STAR Z80A (ZPB-A/A), 

List $325 . $ 269 

CROMEMCO 4MHz (ZPU-W), 

Lisi $395 .335 

CROMEMCO 4MHz (SCC-W), 

I ict 3MQ*; ooo 

INTERSYSTEMS 4MHz (MPU-80)' 

List $395 . 349 

SSM CB1 8080, A&T. List $252 214 

CB2, Z-80. A&T, List $344 289 

CB2, Z-80. Kit. List $260 219 

DE LTA Z-80 with I/O. List $364 289 

SD SYSTEMS, SBC-100, 

A&T, List $413 349 

SBC-100, Kit. List $341 289 

SBC-200, A&T, List $471 399 

SBC-200, Kit, List $373 317 

MEMORY BOARDS 

NORTH STAR 16K Dynamic RAM 

Board, List $499 .$ 299 

CROMEMCO 16KZ, List $495 419 

CROMEMCO 64KZ, List$1195 995 

MEMORY MERCHANT 
16K Static. 4MHz 159 

MEMORY MERCHANT 
64K Static, 4MHz 699 

MEASUREMENT SYSTEMS & CONTROLS 
(one year warranty) 

OM6400 64K Board W/64K, 

List $795 . 599 

DM4800 48K Board W/48K, 

List $695 549 

DM3200 32K Board W/32K, 

List $595 499 

DMB6400 64K Board 

W/64K RAM, List $995 799 

OMB480048K Board 

W/48K RAM, List $895 . 749 

INTERSYSTEMS. 

64K Dynamic, List $995 849 

CALIFORNIA COMPUTER 
16K Static, A&T, List $399.95 . . 269 

VIDEO BOARDS 

I/O Mapped 

SD SYSTEMS, VDB-8024, 

Kit, List $437 $369 

VDB-8024, A&T, List $556 469 

SSM VB2 I/O, Kit, List $199 169 

VB2 I/O, A&T, List $269 229 

MEMORY MAPPED 

VB1C, 16x64, Kit. List $179. 152 

VBlC, 16x64, A&T, List $242 206 

VB3. 80 Chat 4MHz. Kit. List $425 359 

VB3,80 Char. 4MHz. A&T,List $499 419 

NEW CROMEMCO 
16FDC DOUBLE DENSITY 
DISK CONTROLLER 

List $595.OUR PRICE $499 

F.0,8. shipping palm. All prices subject to change and ell 
offers subject to withdrawal without notice. Advertised 
prices are for prepaid order. Credit card and C O,D. 2 % 
flOfer WR|TE FQR pREE CATAL0G 


Mini 
Micro 
Mart, Inc. 

943 W.Genesee St. 
Syracuse, N.Y. 13204 
(315)422-4467 

TWX 710-541 -0431 



L I 


Circle 467 on inquiry card. 















































































M 


data 

systems 

Z89-FA 

List $2895 

OUR PRICE 


$2395 


Z-89GA 


List $2595. Less Disk.$2149 

A-87 Two Drive 

Minifloppy System List $1195.$989 

Z-47DA.$3695 

8" Two Megabyte Oisk System 

List $3695.$3059 


INTERSYSTEMS 


formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 
2-80 A CPU and a full-feature front panel, 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). DPS-1. List $2195 por price 


COMPLETE SYSTEM with InierSystem 64K 
RAM, 1/0 Board and double density disk 
control ler board List $3795 

CALL FOR PRICE 


NEW.' 

[« j Cromemco 

SYSTEM ZERO/D 


A complete 64K Computer with Double 
Density Disk Controller . List 12995 

OUR PRICES2545 


Companion Disk drive for above — 

Quad Density — Total of 780 Kilobytes of 
storage on the two drives.Uil $1295 


OUR PRICE $1099 

Only $3644 for a complete 64K Disk System 


SUPERBRAIN 


64K Double or Quad Density units available. Uses 
two Z-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial FIS232 ports, I/O ports 
standard. Comes with CF/MTm 2,2 operating sys¬ 
tem. MiniMicroMart can supply a wide range of 
CP/M development and application software. 

w/64K Double Density, List $3495 .. $2869 
w/64K Quad Density, List $3995.$3395 


DYNABYTE 

DB 8/1 


DB 8/1-64 - 64 K RAM SYSTEM WITH 
Z80 CPU arid 2 serial and 1 parallel I/O, 
List $3395, 


OUR PRICF $2695 


HEWLETT 

PACKARD 


m 

hp-4icv$259 


HP-41C 

$189 


HP-125 $3149 


* 85A 

Lisl 
$3250 

595 


P-83 

special $1749 


F.Q.B. shipping point, AH prices subject 10 change and all 
offers subject to withdraws! without notice Advertised prices 
are for prepaid orders. Credit card and C.Q.D. 2% higher. 
C ,0, D, may require deposit. 


Ft §Sm LUfli 

MORROW 


THINKER TOYS® 
DISCUS M26™ 


26 megabytes of 
formatted storage 
List $4495 


loW$379£ 


THINKER TOYS® 
DISK SYSTEMS 


Now includes CP/M® 2.2 


Discus 2D, List $1095.$891 

Discus 2D, dual-drive. List $1875.$1545 

Discus 2 + 2 h A&T, List $1495.$123S 

Dual Discus 2 + 2 r A&T, List $2575__ $213’ 


AH Morrow floppy disks include CP/M * 22 
and Microsoft Baste 80 


DISCUS M-10 
10 Megabyte 
Wirchester 


List $3695 
OUR PRICE 


$3095 


NEW! CR0MIX 
FROM CROMEMCO 

A New UNIX Like 
Disk Operating System. 


With true multi-user, 
multi-tasking capabilities 

List $295 .OUR PRICE $249 


NEW! DOUBLE DENSITY 
CONTROLLER R0ARD 


FROM CROMEMCO 

With built-in diagnostics 
16 FDC Controller. 


List $595 


Mini Micro Mart, Inc. 


oun price $499 

WRITE POR FREE CATALOG - 

943 W.Genesee St. Syracuse, N.Y. 13204 
(3151422-4467 TWX 710-541 0431 


Circle 277 on Inquiry card. 
















































Terminals and Printers 


Circle 279 on inquiry card. 


data 
systems 

Z19 Video Terminal 


List $995..., 

OUR PRICE 

$799 


Limited Time 


Intertec 

INTERTUBE III 

List $995 ONLY $749 

12" display, 24 x 80 format, IB-key numeric 
keypad, 128 up per/lower case ASCII charac¬ 
ters, Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro¬ 
tected fields. Line insert/delete and character 
insert /delete editing, eleven special line draw¬ 
ing symbols. 


TELEVIDEO TVI-912C 


Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro- 
gramma ble reversible video, auxiliary port, 
seif-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete, "C" version features 
typewriter-style keyboard. List $925 >739 

92GC (with 11 function keys. 6 edit keys and 
2 transmission mode keys. List $995 $789 


HAZELTINE issoo 


PAPER TIGER 


Call 


Price 


1410 w/numeric keypad. List $90?T ..... CALL 
1420 w/lower case and numeric pad .... CALL 

1510, List $1395 .CALL 

1520, List $1650 .CALL 


SOROC 


IQ-120 

List $995 

SPECIAL 

$729 


IQ 130, List 699. 599 

IQ 135 . 749 

IQ135G.799 

IQ 140, List$1495.. SPECIAL $1149 

CENTRONICS 

704-9 RS-232 IBOcps.. $1596 

704-11, parallel, friction, tractor..CALL 

NEW 737, parallel, friction, tractor.CALL 

739-1, List $995 . 7B9 

739-3, List $1045.... 839 

779-2, w/tractor (sameas TRSBO Line 
printer 1) List $1350.. . , 799 

NEC SPINWRITER™ 


Terminal/Keyboard as well as 
RO Printer Only models available. 

CALL FOR PRICES! 


IDS 445 PAPER TIGER.. $698 

IDS 445G PAPER TIGER 
Buffer w/graphics option, incl. buffer.. . $789 
NEW IDS 460/560 
QUALITY PRINTING AT MATRIX 
SPEED-LOGIC SEEKING 
PROPORTIONAL SPACING 
w/ auto test justification 

IDS PAPERT1GER 460, List $995. ..$845 

IDS PAPERTIGER 460G, List$1094.$929 

IDS 560G, List $1384....$1139 

TR5-80 cable ....$49 

TI-810 


Tl bio Basic, List $1645. $1349 

810 serial & Centronics-style parallel 

interface. List $1745. $1428 

Tl-820w/lower case List $1995 .$1645 

Tl-820w/fuil ASCII, forms control, 

compressed print.List $2150 . $1795 

H-745 Com plete p ri nti ng te r m i n a I 
with acoustic coupler, List $1696 .... $1398 

RNAD0C 

DP9500/DP9501 PRINT6AS 

DP-9500, List 51650 .$1349 


DP-9501, List ST650 


$1349 


OKIDATA 

Microline 80 Lst $599 only $489 

Tractor Feed Option.. $109 

Serial interface. $ 99 


EpsonMX-80 FTList $745.$599 

EpsonMX-80 List$645. $499 


950C, List $1195. 


. $989 Above prices reflect a 2% cash discount (order prepaid prior to shipment!. Add 2% to prices for credit 
card orders, C.O.D/s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 
subject to withdrawal without notice. WRITE FOR FREE CATALOG. 


iu wimuFcawdi win iuui nytiLC. run ■ 

MiniMicroMart, Inc. 

i 943 W.Genesee St. Syracuse, N.Y. 13204 (S16)'422-44B7 wmm 

K TWX 710-541 0431 I " SA 















































74LS00 

74L500 25 74LS123 ,90 74LS259 2,80 

74LS01 ,25 74LSI 24 295 74LS20C .80 

74LS02 .25 74LS125 ,90 74LS261 2,45 

74LSQ3 ,25 74LS126 ,50 74LS286 .50 

74USQ4 25 74L5132 ,75 74LS273 1.60 

74LS06 ,25 74LS136 50 74LS275 3.30 

74LS06 ,30 74LS138 .75 74LS279 ,50 

74LS09 .25 74LS133 .75 74LS280 1.96 

74LS10 .25 74US145 1.10 74LS2S3 95 

74LS11 .30 74LS147 225 74LS290 1,20 

74LS12 .30 74LSI 48 125 74LS293 1,B0 

74LS13 ,40 74LS151 .75 74L5295 1.00 

74LS14 .75 74LS153 75 74LS290 .95 

74LS15 ,30 74US156 .90 74LS299 250 

74LS20 25 74LSI 56 .90 74LS323 3.95 

74LS21 .30 74LS157 .75 74LS324 1.75 

74LJS22 25 74LS158 .75 74LS347 1.96 

74LS26 .30 74LS160 90 74LS340 1.95 

74LS27 .35 74LS191 .90 74LS352 150 

74LS28 .35 74LS162 90 74LS353 150 

74LS30 .25 74LS163 .90 74LS363 1.35 

74LS32 .35 74LS164 90 74LS365 .90 

741535 ,55 74US165 ,90 74LS306 90 

74LS37 50 74LS1B6 2.00 74LS367 ,65 

74LS36 .35 74LS168 1 70 74LS360 65 

74LS40 25 74LS169 1.70 74LS373 1.15 

74LS42 ,50 74LS170 1.70 74LS374 175 

74LS47 .75 74LS173 .75 74LS375 .65 

74LS48 .75 74LS174 .90 74LS377 1 40 

74US49 75 74LS175 ,90 74LS365 105 

74LS51 25 74LS181 2.10 74LS306 .60 

74LS54 .35 74LS189 995 74LS39Q 105 

74LS55 25 74LS190 .95 74LS39G 105 

74LS63 120 74LS191 95 74LS396 U60 

74LS73 35 74LS192 .00 74LS3Q9 1.65 

74L374 .40 74LS193 90 74L3424 2.95 

74LS75 ,50 74LS194 .96 74LS44? .35 

74LS76 .40 74L519S .90 74LS490 1.90 

74LS78 .50 74LS196 BO 74LS63C 75.00 

74EJS03 ,75 74LS197 .SO 74LS640 3,00 

74LS85 1.10 74LS221 1.15 74LS&41 3,00 

74LS86 ,40 74LS240 1.15 74LS042 3.00 

74LS90 .60 74LS241 1.15 74US645 3.00 

74LS91 .00 74L5242 1,85 7415688 1.65 

74LS92 .65 74LS243 1 65 74LS669 1,05 

74LS93 ,60 74LS244 1,00 74LS670 2.15 

74LS95 .00 74LS24S 1.95 74LSS74 9.60 

74LS96 .00 74LS247 ,75 74LS6S2 115 

74LS107 .40 7415248 120 74LS683 325 

74LS1G9 .40 74LS249 .05 74LS604 2,35 

74LS112 .40 74LS251 125 74LS685 235 

74LS113 .40 74LS253 .00 74LS000 235 

74LS114 .50 74LS257 .80 74LS689 2.35 

74LS122 .45 74LS258 .80 


74C00 CMOS 


74S00 


74SOO 

74502 

74503 

74504 

74505 
74SG& 

74509 

74510 

74511 
74S15 
74S20 
74S22 
74S30 
74S32 
74S37 
74330 
74S40 
74351 

74564 

74565 
74S74 
74S05 
74380 
74S112 
74S113 
745114 
74ST24 
745132 
743133 
74S134 
743135 
74S13B 
74S139 
743140 
74S151 
74S153 
743157 
743150 
74S151 
743162 


,40 743163 
,45 74S168 
.45 74S169 
.75 743174 
.75 74S175 
.45 74S101 
,75 745102 
.65 745100 
30 74S109 
.65 74S194 
.66 743195 
.75 74S196 
45 74S197 
.95 74S2D1 
105 743225 
166 745240 
40 74S241 
.75 74S251 
.75 74S253 
1.20 74S257 
.06 743258 
135 74S260 
140 743274 
1-56 743275 
195 74S20O 
1,45 74S2S7 
2.75 74S208 


.35 74C195 
35 74G221 
35 74C240 
35 74C244 
.35 74C373 
1.45 740374 
,35 74C901 
.35 74C9G2 
,50 74C903 
1.70 74C904 
2,06 74C905 
65 74C906 
.85 74C907 
1.90 74C90& 
1.90 74C909 
,90 74C910 
4.50 74C911 
1.70 74C912 
170 74C914 

1.70 74C915 
.95 74C917 

5.70 74C918 
220 74C920 
3.20 74C922 
1.75 74C923 
1.95 74C925 
195 74C926 
1.95 74C927 
195 74C928 
195 74C929 
195 74C930 
1.95 74C932 
220 74C941 
220 74C989 
220 80C95 
220 30C96 

,90 38C30 
4 .95 B8C29 


74000 

74002 

74004 

74006 

74010 

74014 

74C20 

74C30 

74C32 

74042 

74C48 

74C73 

74074 

74076 

74CS3 

74G86 

74C89 

74C90 

74C93 

74C95 

74C107 

74C150 

740151 

74C154 

74C157 

74C160 

740161 

74C162 

740183 

74C164 

74C1&5 

74C173 

740174 

740175 

740192 

740193 

0QC97 

82019 


.95 74S301 
.65 74S373 
1.45 745374 
1.05 74S301 
1-20 74S3S7 
1.40 74S412 
1.15 743471 

1.15 74S472 

1.15 743474 
140 745402 
2.00 74S570 
3.70 74S572 


4000CMOS 


,8S LM301V 
LM30BV 
.65 LM309K 
.95 LM311V 
LM317T 

1.40 LM317K 

1.40 LM31&N 
140 LM323K 

65 UM324N 
,65 LM337K 
95 LM339 
.95 LM377 
115 LM30O 
LM336V 

150 

130 LM555V 
.75 LM5S6 
,75 LM585 
.75 LM566V 


.75 LM567V 
.75 LM723 
1.50 LM733 
.60 LM741V 
190 LM747 
3.75 LM740V 
130 LM1414 
3.75 LM1450V 
.60 I3S140SN 
3.96 DS14S9D 

75 tmm 

225 LM39Q0 
1-25 LM3909 
125 LM3914 
LM3915 
.40 LM3918 
.70 DS75451 
.95 DS75452 
150 DS75453 


7812CT 
7815CT 


7S05KT 

7612KT 

7B15KT 

78U05 

7SL12 

7905CT 

7912CT 

7915CT 


7905K 

7912K 

79LD5 

79L12 

79L15 


4K STATIC 


2114 LOW POWER 200 NS 


HANLEY ENGINEERING CORP 
13400 Northrup Way #20 
Bellevue. WA. 98005 
1 -800-426-2668 1 -206-643-0792 


Include 3.00 for Ups Ground 
Include 4.00 for Ups Blue 
Include 4.00 for 1st Class Mail 


Washington State add 5.4% Sales Tax 


540 BYTE December 1981 
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16K Memory 8/$16.00 

4116 200NS 



CALL 

HANLEY FIRST 

800 - 426-2668 

206 - 643-0792 


6800 

3242 

000 

3480 

9,00 

6600 

075 

6802 

11.00 

6009 

25.00 

6810 

3.50 

6021 

3.30 

6840 

9.00 

6043 

41.00 

6845 

2200 

6047 

1225 

6860 

250 

6052 

150 

6875 

7,00 

6600 

1-00 

6882 

4.70 

6605 

180 

6888 

180 

6889 

iso 

68488 

1250 


6502 


6502 
6502A 
6504 
6604A 
6612 
6512A 
6620 
6621 
6521A 
6622 
6522A 
6632 
6532A 
6645-1 
6S46A-1 
6661 
6561A 


7.90 

1000 

8.45 

930 

9.20 

10J0O 

4.40 

6.15 

6.70 

075 

11,70 

11.25 

12.40 

2250 

26.96 

11J95 

1196 


AUGAT LOW PROFILE SOCKETS 

These Are High Reliability industry 
Standard Sockets 


SPIN 

208AG29D 

.10 

14PIN 

214-AG29D 

.16 

16PIN 

216-AG29D 

,18 

18PIN 

210-AG29D 

.20 

20P1N 

220AG29D 

.22 

22P1N 

222AG29D 

.24 

24PIN 

224AG29D 

.26 

28PIN 

228-AG29D 

.28 

40PIN 

240-AG29D 

.42 


4K x 1 STATIC RAM 

MOTOROLA MCM6641-2Q 
4044-200NS EOUIV. 

$4.50 


4164 
64 X 1 
200 NS 
$15.00 


SOLID STATE 
SCIENTIFIC 

256 x 4 CMOS RAM 450NS 
SCM5101 E-l 

$3.75 


HITACHI 

2K x 8 CMOS RAM ISONS 
Pin Compatible with 2716 
HM6116P-3 SI 3.00 


EPROMS 


2706 

AMD 

3 Supply 

450NS 

3<5Q 

2716 

Hitachi 

+ 5 

450NS 

7.00 

2710 

National 

+ 5 

45QNS 

7,00 

2716 

Intel 

+ 5 

450N3 

7.00 

2716-1 

Intel 

+ 5 

3SONS 

9,50 

2716 

TJ, 

3 Supply 

450NS 

7.50 

2710 

Motorola 

3 Supply 

450NS 

750 

2732 

NEC 

+ 5 

450NS 

18.00 

2732 

Mltsubish 

+ 5 

450NS 

18,00 

2732 

Intel 

+ 5 

450 NS 

17.00 

2732A 

Intel 

+5 

250NS 

17.X 

2732A - 3 

Intel 

+ 5 

30QNS 

16.X 

2732A-2 

Intel 

+6 

20ONS 

2000 

2532 

Hitachi 

+ 5 

450NS 

18.X 


8200 


8156 

11.25 

0105 

29.95 

8202 

45X 

0205 

3.96 

8212 

IX 

0214 

3.05 

8216 

IX 

6224 

2.50 

8228 

IX 

8228 

4.90 

0230 

4.90 

0243 

4.50 

8251A 

5.45 

8253 

9X 

8255A - 5 

520 

0257 -5 

8.95 

S259A 

6.95 

6271 

60.00 

8272 

39,95 

0275 

29.96 

8279-5 

1000 

8282 

6.X 

0203 

6X 

8284A 

5,75 

8206 

6X 

6207 

6.60 

8288 

25X 

6289 

49.95 

8755A 

45.00 


Z80 


ZX 


6.70 

Z0OA 


715 

ZXB 


19.00 

ZX 

PIG 

0X 

Z80A 

10 

7,10 

Z0O8 

PIO 

1550 

ZX 

CTC 

6.X 

Z0QA 

OTIC 

7.10 

ZX6 

CTC 

15.50 

ZX 

DMA 

1650 

Z80ADMA 

2250 

ZX 

s\oto 

1050 

ZXA 

SIO/O 

22.50 

ZX 

5IO M 

1050 

ZXA 

sion 

22.50 

ZX 

SIO/2 

1150 

Z8QA 

SiOj 1 2 

22.50 


CPU 

aoeoA 

195 

8065A 

S.96 

8065A- 2 

11.95 

0006 

X.95 

0068 

39.95 

0748 

XX 


Prices subject to 
change without notice 

We reserve the right to 
substitute manufactures 


HANLEY ENGINEERING CORP 

13400 Northrup Way #20 
Bellevue, WA. 98005 
1-800 426-2668 
1-206-643-0792 


Include 3.00 for Ups Ground 
Include 4,00 for Ups Blue 
Include 4.00 for 1st Class Mail 
Washington Stale add 5.4% Sales Tax 
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Unclassified Ads 


WANTED: Have five systems in market timing [stock and 
commodiiyj. WJM exchange with you on your systems, Peter 
Peters. POB 407, Flushing MV 1F 3*3- 


FOR SALE: TRS^BO disk system, $1400. Model J. Level N. 
keyboard. MPI drive. LNM Research expansion interface with. 
32 K r and Heath H-l 4 printer AH items in good working order. 
Murray Foster, do Ritam Carp. POB 92 f. Fairfield IA 52556. 
(SS 5) 472-B262 days, 47*9417 evenings. 


FOR SALE: Vadie modems VA-34O3P/VA-3405C Vadit 
modems are asynchronous and can run 300. 600, or F 200 bps, 
based on switch settings. We have boards, as well as a remote 
chassis for sale. The boards can be used in the Vadre cabinet 
VA-1601. Armand Marrieea. Vale University, ADS. f SS 
Whitney Ave, Mew Haven CT 065 M. (203[ 432-4230 


FOR SALE: Pascal Microengine, Western Digital desk-top 
computer with 16-blt microprocessor and 32 K wards [64 K 
bytes) of programmable memory Recently updated to accom¬ 
modate memory expansion to 129 K bytes. Floppy-disk con¬ 
troller. two R5-232C asynchronous/synchronous parts, and the 
latest issue of HO software [UCSD Paseaif. $2800. W McKin¬ 
ney. 2506 Don Juan Dr, Rancho Cordova CA 95670. (916J 
453-2500. 


FOR SALE: B-rnch DSDD drives. Two add-on, double-sided, 
double-density [ 1.2 megabyte) disk drives, with separate 
enclosures and power supplies. GUME DT^B in CDC cabinet; 
5 750- Morrow 2 + 2; 5795 Both for 5 I49S, UPS freight paid 
Both new and in use. You need cable, controller, and system 
support software. CP/M sysgen a stance avaiiable to pur¬ 
chaser. Also, Hayes Micromodem 100; 5295. Dave Crane. POB 
402614, Dallas TX 75240. (214) 931-2669, 931-8272 


FOR SALE: Logix teammate game computer with manual 
Has a 2-digit display and a 4 by 4 lamp array Has four special 
Function keys, ten numbers, and five letters There are no pieces 
missing and It rs in excellent working order Send check or 
money order for 540 Maurice Vanney. 508 Margin Rd, 
Lebanon PA 17042 


FOR SALE: 9 K Commodore PET 200 1 Stacks of documen¬ 
tation and mail-order offers. Light pen. Over fifteen cassettes 
with 100 programs, including Microchess 2.0, Battleship, and 
many others (mostly games). Also have assembler and 
machine-language monrtor. Everything In excellent condition. 
Will sell all for 5500 or best offer, Will also consider a trade. Lee 
Grey, 250 Bruton Way, Atlanta GA 30342, [404] 257-9106. 


WANTED: Fifteen-year-old needs start in computers Will 
buy and/or pay shipping for surplus, used or damaged com¬ 
puters, and related equipment that would be otherwise dis¬ 
carded. t wili accept collect calls. Jason Bender, 23855 SE 
162nd, (ssaguah WA 9B027 (206) 392-2698, 


WANTED: PC-IOOC printer. Also, the first four issues of 
BYTE from September through December 1975. Please give 
puce, including shipping. Ken Hamer. Rte 5 Box 162. Water- 
town Wl 53094 


FOR SALE: Heath H-8 computer, H-9 video terminal. H-l7-1 
floppy disk, various hand tools [Pana Vise vacuum base, ver¬ 
tical vise head, circurt board holder), and soldering iron (25 WJ 
H-8 includes two WH-I6K programmable memories and 
WH-6-5 seriai/cassene interface. All documentation rs included, 
plus other books. 5 3100. Good condition S$G Percy Davis. Jr, 
622 Bishop Rd Apt Ml6, Lawton OK 73501. [405) 357-3309. 


HELP: Operator of CPT8Q00 word processor who knows 
nothing about computers would Tike to hear from anyone who 
can tell me how to play games or do other interesting or useful 
things on it. Also, interested in purchasing any software I can 
use on it. Adam SiarehiJd, POB ! 60S. Tarpon Springs FL 33589. 


FOR SALE: Complete Heaihkit h^b based 32 K system, in¬ 
cludes; H-9 terminal, H-17 dual disk drives (204,0 KJ, H^B-5 serial 
I/O card. H-S-4 parallel I/O card. H-8-7 interface Card, and com¬ 
plete system software, including BASIC. ASM, EDIT, and 
DBUG. Full documentation provided. 51800 or best offer. J 
Trivisonno, John Carroll University, Cleveland OH 44118, 
[216) 49 I -4301. 


FOR SALE: Aftair BS0B with 51 K, Dutronics ZB0, Thinker 
Toys Discus 2-D with two drives. ADM3A video drspJay, Heath 
H -14 printer, CP/M 2.2, and Meca dual-digital tape, 56000. Stan 
Stewart, 5208 S Lewis #2013, Tulsa OK 74105. [91B) 743^344 
home. 7440331 office. 


FOR SALE: Centronics Model 779 dot-matrix printer. Apple 
interface card and all cables Included. Nearly new, excellent 
condition. 5500 or best offer. Dennis Simms, 5232 N Lowell 
Blvd, Denver CO 80221, |3Q3J 458-IS33. 


WANTED: Student experimenter needs any of the following 
items: resistors, transistors, capacitors. fOi diodes, books, 
magazines, condensers, amplifiers, old computer parts, wire- 
wrapped sockets. LEDs, toggle switches. dip switches, small 
motors, nuts, bolts, wire, crystals, keyboards, knobs, small color 
TV. push-button switches, small wheels, springs. PC boards, 
victor pins, small speakers. TV circuits, heat srnks, small fens, 
ware-wrapped connectors, potentiometers, sockets, and small 
ball bearings. Please write. Judy Stapleton, POB 536. Pine Lake 
GA 30072. 


WANTED: Has anyone implemented MP/M on North Star 
Horizons (DD)7 Advice, comments, and possible sources 
urgently required by nonprofit publicly owned college without 
access to Intel MPS. Assistance gratefully acknowledged. Stuart 
Bell, Pry mouth CFE, Kings Rd. Plymouth. Devon. United 
Kingdom. 


WANTED: Software interface between CP/M and Processor 
Technology CUTER cassette interface fgr backing up CP/M- 
compatibie program on cassette tape Faber Tan, 3630 El 
Camino Real. Palo Alto CA 94306, [415] 493^6500. 


FOR SALE: Data south DSI20 terminal controller—converts 
DEC writer If [LA35/LA36J to high-speed printer. 5ee Datasouth 
ad in BYTE (April I9B1. page 126) for description. Like-new 
condition. Asking 5450 (It costs 5 750 when new); manual in¬ 
cluded. GSL 245 Nassau St, Princeton NJ 06540. (609) 
924-1155. 


FOR SALE: Four SwTPC 4 K memory boards; S40 each or 
Si50 for all four postpaid. PR-40 printer 5 200 postpaid S 
Brown. 35 Kettle Pond Rd. Arnhem MA 01002, (4 13) 
253-3 I S3. 


FOR SALE: Apple II with 48 K. Autostart readonly memory. 
Applesoft card, Programmer's Aid read-only memory. 3.3 disk, 
Apple parallel card, and Dan Paymar LCA. All for S T875 or 
separately for 75% of list Centronics PI printer 3)95- Unused 
Memorex diskettes; $2.50 each. Computer books, magazrnes. 
and software, 25 to 75% (including VisOlC. %-C assembler. 
Sargon il. Adventure, Star Cruiser, and more—original only, no 
copies). Send SASE for list. W Bollinger. 82 10 Gannon, 5c Lours 
MO 63132, (314) 991-0357. 


WANTED: I'm interested in getting together with other peo¬ 
ple involved in optrcal computing, fl don't mean the use of 
fiber-optic communication, but true optical processors, 
memones, modulators, etc,) If you work or play Irt these areas, 
please write James A Lrsowskl, 902 Wiliow Ln. S Milwaukee 
WJ 53172. 


FOR SALE: Typagraph computer terminal with f 10/300 bps. 
full gppercase/lowercase capability, numeric keypad, pin feed 
with adjustable tractors to full 132 columns, forms control, 
modem included for remote connect via telephone, and RS-232 
for direct connect. 3995 or best offer, Ron McCarty. 4031 Sta¬ 
tion Rd, Erie PA 165 10, (814) B9B-2847 


FOR SALE: Apple if Plus with 48 K programmable memory, 
the Apple II BASIC Programming Manual, and the Applesoft 
BASIC Programming Reference Manual. Price negotiable. Daniel 
L Martin. 9801 Po/tside Dr. Seminole FL 33542. [BI3] 
595 )412 


FOR SALE: Antique computer system, Friden 5610 Com- 
putyper (serial number 1365), Friden 2205-1-A Flexow/rter, 
Fnden 23 r 5 tape punch, and Friden 2314 SelectaData. The en¬ 
tire system weighs approximately 800 lbs The Compuryper 
and Flexowriter are built into a desk unit. Excellent condition, 
everything works perfectly. Best offer. Steven Chabotte, 21 
Garfield Ave, Mew London CT 06320. 


FOR SALE: Comprint 912-GP printer. 9 by 12 dot-matrix 
characters, uppercase/Jowercase with descenders. Quiet, fast 
electrostatic printing at I 70 Ipm on 814-inch paper foils. Mo rib¬ 
bons to purchase, paper costs less than three cents a page. In¬ 
cluding manual, about 400 feet of paper, and cable for prugnn 
operation with TRS-8Q expansion interface or Appre parallel 
printer interface card $225 plus shipping. Delmer D Hinriehs, 
2 116 SE 377th Ave, Washougal WA 98671, [206j 835-2983. 


FOR SALE: Several new and unused Penril 212A modems. 
These are 300 or 1200 bps modems and l will sell them for 
$500 each. Mike Hayes. FOB 29000. San Antonio TX 7B2Z9. 
(512) 3406507 


FOR SALE: Complete set of BVTE from first issue through the 
December 1980 issue All in excellent condition. Best offer. 
Robert Greengrove. 162 Grant Ave, Nutfey MJ 07110, (201J 
667-7425 


FOR SALE: For Appre II owners: D5-65 digisector card plus 
advanced video television camera, Applications in computer 
portraits, home security, and robotics. Ail software and 
documentation rncluded, New; $500. Prices negotiable. Scott 
Anderson, [206) 454-6053. 


FOR SALE: DEC PDP-r 1/05 minicomputer with B K words 
of core memory. Has 9-slot chassis with power supply and full 
front panel. Mo Interfaces or documentation Works OK. 
$ 1000/offer John Warobiew. 1168 B Redman St, Orlando FL 
32809 


WANTED: Minifloppy system for Processor Technology 
SOL-20 computer (Hercules) I need the S-100 floppy-controller 
board and one drive, working or broken. I also need the 
schematics, manual, and any software you can give up. Send 
description and price. Geoffrey Placious. 13340 fiondy Way. 
Gaithersburg MD 20760. 


FOR SALE: Five SwTPC 4 K memory boards, two with 
write protect added. $60 each. Mark Dean. 2575 Three Bar Ln. 
Marco CA 91 760. 


FOR SALE: Texas instruments TI-99/4 computer console 
with 72 K memory capacity and all original documentation. 
Unit is one month old. Will sell for $650 or best offer. Also, ten 
5-inch drsketies for $2.50 each plus postage. Bill Efron, 1369 
Murray SL 5t Paul MN 55116, 


FOR SALE: 48 K Apple Jl with integer and floating-point 
BASIC. One Apple disk drive and controller. Base il punter and 
9600 bps interface Black-and-white television Assorted soft¬ 
ware on disk. All manuals, etc. May buy as set for $ 1500 or best 
offer May buy pieces at best offer. Must sell. David A Schultz. 
Concordra College. Moorhead MN 56560. 


UNCLASSIFIED POLICY; Readers who are soliciting or giving advice, or who have 
equipment to buy, sell or swap shoufd send in a dearly typed notice to that effect. To be 
considered for publication, an advertisement must be dearly noncommercial, typed double 
spaced on piain white paper, contain 75 words or less, and include complete name and 
address information. 

These notices are free of charge and wifi be printed one time only on a space available 
basis Notices can be accepted from individuals or bona fide computer users cfubs only We 
can engage in no correspondence on these and your confirmation of placement is ap¬ 
pearance rn an rssue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine 
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Inquiry No. 


Rage No. 


450 47th STREET PHOTO 473 

1 A B DIGITAL DESIGN 136, 137 

2 AB COMPUTERS 495 

3 ABM PRODUCTS 350 
218 ACCESS 512 

4 ACKERMAN DIGITAL SYS 256 

* ACTION COMPUTER 129 

5 ACTS AUDIO INC 52D 

7 ADDMASTER CORP. 514 

8 ADV.COMP,PROD. 526, 527 

9 ADV.MICRO DIGITAL COMP. 238 

11 ALF PRODUCTS, INC 126 

12 ALL ELECTRONIC CORP 94 

13 ALLENBACH 1ND, 139 

14 ALPH A BYT E 5T0 RAG E 195 

15 ALPHA BYTE STORAGE 211 

16 ALPHA BYTE STORAGE 280, 281 

17 ALSPACOMP SYS. 89 

18 ALTERNATE WORD STIMULI, 520 

19 ALTOS COM P.S YS. 82, 83 

20 AMDEK CORP. 191 

21 AMER.SQUARE COMP. 140, 141 

22 AMERICAN CGMP.& ENG. 243 
116 ANADEX 206. 207 

23 ANCRONA 377 

24 ANDERSON JACOBSON 437 

25 APPARAT INC 27 

26 APPARAT INC 361 

27 APPLE COMPUTER INC 12, 13 

28 APPLICATIONS GROUP 512 

29 APPLIED ANALYTICS 346 

31 ARBA182 

32 ARTIFICIAL INT'L.RESRCM 506 

33 ASAP COMP.PROD.INC 300, 301 

34 ASAP COMP.PROD.INC. 341 

35 ASHTON TATE 357 

36 ATLANTIC CQMP.IND. 334 

37 ATON INFL. 192 

38 AUDEC CORP. 514 

39 AUTOCONTROUNC 508 

40 AUTOMATED EQPTMNT. 419 

41 AUTOMATED EQPTMNT. 431 
' AVOCET 266 

42 SAB ELECTR. 510 

43 SASIC BOOKS 182 

‘ BEECH AIRCRAFT CORP. 231 

* BELUJOHN ENGR, 501 
458 BELL INDUSTRIES 514 

44 BETA COMP.DEVICES 349 
464 BISON PRODUCTS 340 

45 BIT BUCKET, THE 433 
461 BOTTEM LINE, THE 520 

47 BO WE R-STE WART 506 

* BYTE BACK ISSUES 487 
469 BYTE BOOKS 288, 269 
488 BYTE BOOKS 338 

* BYTE SUBSCRIPTION 449 
' BYTE WATTS 248 

49 BYTEK CCMP.SYS. 138 

50 C.ITOH ELECTRJNC. 251 

51 CALIF DATA CORP 506 

52 CALIF, DIGITAL 524, 525 

53 CALI F .CO M P. SYS, 155 

* CALIF,MICRO COMP. 449 

54 CALIF.SOFTWARE 353 

55 CDR294 

447 CHATSWORTH DATA 196 

56 CHECK MATE 504 

57 CHECKS-TO-GO 34 

59 CHIPS A DALE 508 

60 CHRISLIN IN DUSTRIES 337 

61 CINEMATRONICS242 

62 CLEV.CONS.COMP. 509 

63 CMC.INT'L 149 

64 CMCJNT’L 308 

65 CMCJNT’L 463 

66 COAST COMP.AOFF1CE SPL 409 
429 CODEWORKS, THE 457 

67 COLONIAL DATA SERV. 323 

68 COM DEC INC, 127 

69 COMEST 112 

234 COM M O DOR E CO M PUTER 199 

70 COMM SO FT 461 

71 COMMUNICATION CABLE 510 

72 COMMUNICATIONS ELECTR. 519 

73 COMP.SERV.OF AMER. 375 

74 COM PON EN TS EX PRESS 417 

75 COMPUDIALJNC. 348 

* COMPUMART 184, 185 

77 COM PU PRO/G OD BOUT 130 

78 COM PUPROyGODBOUT 131 

* COMPUSERVE 116 

79 COMPUSERVE 117 

81 COM PUS YST E MS INC. 512 


Inquiry No. 


Page No. 


82 COMPUTER ACCESS. THE 454 

83 COMPUTER AGE 415 

84 COMPUTER CONCEPTS 70 

1DB COMPUTER BARGAIN STORE 435 

85 COMPUTER DlSC.OF AM. 342 

86 COMPUTER EXCHANGE 371 

* COMPUTER FACTORY 465 

67 COMPUTER FURN.A ACCSS. 324 
88 COMPUTER MAIL ORDER 393 
69 COMPUTER PLUS 516 

90 COMPUTER SHOPPER 218 

91 COMPUTER SPCLTIES, 106, 107 

92 COMPUTER STOP, THE 3B3 

94 COMPUTER WRHSE. 109 

95 COMPUTERS WHOLESALE 285 

96 COMPUTERWARE 435 

93 CO M PUTE R WORLD I NT L. 411 

97 COMPUTEX CORP 140 

98 GOMPUTIQUE 363 

99 COM PU VIEW PROD. INC- 66 
451 COM PU VIEW PRODJNC, 67 

101 CONCOMPIND. 305 

102 CONCORD COMP.PROD 296 

103 CONLEN'S CUSTOM CASES 514 

104 CONSUMER COMP. 156, 157 

105 CONSUMER COMP, 458 
108 CONSUMER COMP. 460 
107 CONSUMER COMP, 517 

* CP AIDS 427 

110 CPU SHOP, THE 497 

111 CROMEMCO Cll, 1 

112 CROMEMCO 2 

- CYBERNETICS INC 373 

114 DAW DIGITAL 160 

115 DATA STANDARD 516 
30 DATAED183 

117 DATAFACE 30 
465 DATA ONE 520 
110 DATASOFT 369 

119 DATASOUTH COMP CORP. 271 
10 DEALIN ELECTRONICS 512 

120 DELTA PRODUCTS 347 

121 DESIGN INTEGRITY 518 

122 DESIGNER SOFTWARE 241 

123 DIGITAL GRAPHIC SYS 26 

124 DIGITAL MARKETING 6 

125 DIGITAL MARKETING 315 
120 DIG IT A L R E S EA RC H 50, 51 
127 DIGITAL RESEARCH 87 

* DIGITAL RESEARCH COMP. 507 

* DISCOU NT SFTW G R P,T H E 178 

129 DISCOUNT SFTW.G RP,TH E 179 

130 DISKONNECTION.THE 506 

131 DJ 6"Al "SYS-LTD, 389 

132 DMA 335 

133 DRV ELECTRONICS 504 

134 DUAL SYS CONTROL CORP. 58 

135 DUAL SYS.CONTROL CORP. 60 

136 DUAL SYS.CONTROL CORP. 63 

137 DUGGER S GROWING SYS 518 

138 DUPRE ENTER PR, 423 

139 DYMARC IND, 423 

140 DYNACOMP 450, 451 

* DYSAN CORP. 174 

141 DYSAN CORP. 175 

142 ECLECTlC SYSTE M S 4 29 

143 ECOSOFT 318 

144 ELECTROLABS 502 

145 ELECTRONIC CONTROL 76 
453 E LECTRO N EC D ESIG N 455 

147 E LECT RO N 1C S PC LI STS 443 

148 ELECTRONIC SYS.FURN 214 

150 ELECTRONICS CENTER 445 

151 ELLIS COMPUTING 439 

152 EMPIRE SYS.CORP. 504 

153 EMPIRICAL RESRCH GRP. 433 

154 EMPIRICAL RESRCH GRP. 504 

155 ENERCOMP 506 

156 EPIC COMPUTER CORP. 101 

157 EP1C COM PUTER COR P. 457 

158 EPSILO N SYSTEMS 516 

159 EPS ON AM ERICA 173 

* ESCON 407 

160 ESSEX PUBLISHING 330 

149 E.T. SFTWRE SERVC 358 

161 EXPOTEK 246 

162 EXXON OFFICE SYS.CO. 96, 97 

163 FMJ, INC. 429 

* FA I ROOM 144 

165 FARNSWORTH COMP.CTR. 419 

166 FORD MOTOR CO. 283 

167 FOR ETHO U G H T P RO DUCTS 425 

168 FREDERICK COMP.PROQ. 439 

169 FSS516 


Inquiry No, 


Page No. 


170 FUTRACO. 219 

171 G R ELECTRONICS 455 

172 GALAXY ENTERPRISES 518 

173 GEOTEC 514 

174 GlMlX INC 282 

175 GRAFFCOM SYS. 57 

177 H&E COMPUTRON ICS 291 

176 H&E COMPUTRON1CS 293 

178 HANLEY ENGNRING 540, 541 

179 HAPPY HANDS 254 

180 HAYDEN BOOK CO INC 405 

181 HAYES MICROCOMP.PROD, 145 

182 HAYES MICROCOMP.PROD. 215 

183 HAYES M 1C ROCOM P. PRO □. 255 
' HEATH COMPANY 113 

' H EATH C OM PAN Y 232, 233 
■ HERTZ CORP, THE 249 

184 HEWLETT-PACKARD 263 

185 H OUSTON IN STR U M ENTS 223 

186 HOUSTON INSTRUMENTS 223 

187 HUNTINGTON COMPUTING 513 

188 I-V ASSOCIATES 510 
109 IB.C.332 

190 IBM 20, 21 

191 IBM 491 

192 IMPRINT SOFTWARE 514 

193 IMS INTERNATIONAL 79 

194 INDEPENDENT BUS SYS.INC 111 
' INFOCOM.INC. 269 

195 IN MAC 437 

459 INNOVATIVE ELECT TECH 360 

196 INTEGRAND 98 

197 INTEL GORP 120, 121 

198 INTELLIGENT SYS, CORP 177 

199 INTERACTIVE MlCROWRE 427 

200 INTERTEC DATA SYS, 119 

* INTL, PAPER CO 343 

201 IOTC 504 

202 IPEX INT'L. 358 

203 ITHACA INTERSYSTEMS 8 

204 ITHACA INTERSYSTEMS 9 

205 JADE COMP PROD. 521 

206 JADE COMP.PROD. 522, 523 

207 JAMECO ELECTR. 528, 529 

208 JDR MICRODEVICES 534, 535 

210 JOE COMPUTER 520 

462 KAH SOFTWARE SYSTEMS 520 

211 KADAK PRODUCTS 456 

212 KENTERPRISE 516 
146 KIRBY ENG 520 

213 KERN PUBLISHING 443 

455 KIT-80 INC. 358 

456 KIT-eoiNC, 520 

214 KQNAN CORP. 162 

215 KV 33 61 

216 LA BOR ATOR Y M 1C ROS YS. 506 

217 LEADING EDGE PROD Clll 

219 LEO ELECTRONICS 260 

220 LIFEBOAT ASSOC. 205 

221 LIFEBOAT ASSOC- 275 

222 LIFEBOAT ASSOC, 409 

• LITTLE,BROWN A COMP. 351 

223 UKENTE R PR IS ES I NC. 391 

224 LNW RESEARCH 221 

225 LOGICAL DEVICES 506 

226 LOGO COMP.SYS. 325 

227 LONG IS LCOM P.GEN STOP E 413 

230 LYBEN COMP.SYS, 294 

228 LYBEN COMP.SYS, 512 

229 LYB EN COM P.SYS. 516 

231 MACROTRONICS 504 

232 MACROTRONICS 508 

233 MAG NO LIA MIC ROS YS. 508 
235 MARK OF THE UNICORN 123 

T MA RTIN DATA SY STE M S 411 

237 MARYMAC INDUSTRIES 124 

238 MAXELL DATA PRODUCTS 385 

239 MAY BE R R Y S YS. IN C. 504 

240 MCGRAW-HILL BOOK CO. 433 
48 MGS 240 

241 MEADE DATA SYS, 512 

242 MEDIA DISTRIBUTING 443 

243 MEMORY MERCHANT 105 

244 MERRIMACK SYSTEMS 510 

245 META COM PAN IES.THE 408 
24$ META VAN INC. 518 

247 MFJ ENTERPRISES INC 441 

248 MICON 512 

249 MICRO AGE COMP.STORE 85 
294 MI C RO AP PL. G ROU P 286 

251 MICRO BUSINESS WORLD 115 

252 MICRO BUSN.ASSOC 508 

253 MICRO COM 333 

254 MICRO COMPUTER APPL 317 


To get further information on the products advertising in BYTE, fMl out the reader service card with 
your name and address Then circle the appropriate numbers for the advertisers you select from the 
list. Add an 18-cenc stamp to the card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big¬ 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions * Cor respond directly with company 


Inquiry No. 


Page No. 


255 MICRO DATA BASE SYS 287 

256 MICRO DECISIONWARE 262 
109 MICRO FOCUS 59 

257 MICRO HOUSE 209 

258 M 1C RO M A N AGE M ENT SYS. 423 
‘ MICRO MFG SYS. 417 

349 MICRO MINT 308 

* MICRO PERIPHERAL CORP, 510 

259 MICRO PRO INT'L 313 

260 M 1C RO WORKS, TH E 178 

262 MICROAGE 427 

263 M 1C ROS YT Ei EXT. PR QCS5, 64 

264 MICROCOMP,TECH.INC. 213 

265 MICROMAIL 264 

266 MICROSETTE INC. 516 

267 MICROSOFT (CRD) 25 

268 M 1C ROSO FT (c PD 279 

269 MFCROSTUFJNC. 81 

270 MICROTAX 344 

271 MICROTECH EXPORTS 445 

272 MICROTEK INC. 295 

209 MID AMERICA MICRO MART 133 

273 MIDDLETON,WILSON 508 

274 MIKOS5G0 

275 MILLE R M 1C ROCO M P.S ER V, 272 

276 MINI CQMP.SUPPUERS 419 

281 MINI MICRO MART267 

282 MINI MICRO MART 319 

283 MINI MICRO MART 453 

466 MINI MICRO MART 636 

467 MEN! MICRO MART 537 

277 MINI MICRO MART 538 

279 MINI MICRO MART 539 

285 MORGAN PRODUCTS 307 
287 MORROW DESIGNS 151 

286 MORROW DESIGNS 200, 201 
268 MOUNTAIN COMPUTER 19 

289 MOUNTAIN SOFTWARE 18 

290 MOUNTAIN VIEW PRESS 345 

291 MSD 421 

292 MSD 449 

293 MT M 1C ROS YSTEMS 216,217 
250 MTUNC.284 

295 MULTI BUSN.COM P INC. 336 

296 NATIONAL DATA PROD 340 

297 NATIONAL DATA PROD. 455 

298 NCL DATA INC. 415 

299 NEBS 421 

448 NEC HOME ELECTRONICS 239 

300 NEECC311 

301 NET PROFIT COMP, 413 

' NETRONICS 210 r 212, 417 

302 NORTH AMER TEGH 32 

303 NORTH AMER TECH 194 

304 NORTH STAR COMPUTERS 167 

305 NORTHEAST COM P.SALES 437 

306 NORTHWEST COMPUTER 441 

307 NORTHWEST INSTR.SYS. 224 

308 NOVATION 245 

‘ N RI SC HOO LS E LECTR. Dl V, 321 

309 OASIS SYSTEMS 170 

310 OHIO SCIENTIFIC INSTR. CIV 

311 OKI DATA CORP, 401 

312 OLYMPIC SALES 407 

313 OM EGA SA LES 364, 365 

* OM EGA SOFT 425 

314 OMIKRON 143 

315 OMNI RESOURCES 299 

316 OMNITEC DATA 411 

317 OPTIMAL TECHNOLOGY 413 

318 ORACLE ELECTR. 504 

319 ORANGE MICRO 1SS, 189 

320 ORANGE MICRO 339 

321 ORANGE MICRO 397 

‘ OREGON SOFTWARE 202 

322 OR EGON S OFTW ARE 203 

323 ORION INSTRUMENTS 506 

324 C RTHOC OD E G ROU P 228 

325 OSBORN E CO M PUTE RS 33 

326 OSBORNE/MCGRAW-HILL 72, 73 

327 OSM COMPUTER 95 

■ OWENS ASSOC. 276, 277 

328 OXFORD DIVERSIFIED 421 

329 P AC I F 1C CO M P B RK, 4 66 

333 PACIFIC EXCHANGES 294 

330 PACIFIC EXCHANGES 296 

331 PAC IF 1C EXC HA NG ES 510 

332 PACIFIC EXCHANGES 514 

334 PACIFIC SOFTWARE 99 

335 PAGE DIGITAL 515 

336 PALOMAR CQMP.EQUIP. 499 

337 PAN AMERICAN ELEC INC. 220 

339 PC NEWSLETTER 407 

340 PCD SYSTEMS INC, 22 

341 PEACHTREE SOFTWARE 23 

342 PEACHTREE SOFTWARE 230 

* PERCOM DATA 7, 14, 15 

343 PERSONAL COMPUTERS 329 

344 PHASE ONE SYS.1NC, 309 

345 PIC KLES & T ROUT 146 

346 PKAY CORP, 520 

347 POLY PAKS 508 

* PC PU LA R CO M PUT1 NG 257 

348 POWER ONE INC. 147 

* PRIORITY ONE 306, 449 

352 PRIORITY ONE 530, 531 
351 PRIORITY ONE 532, 533 

353 PROGRAMMERS SFTW EX. 510 
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* PU B LIS H E RS STATE MEN! 356 

354 PURCHASING AGENT.THE 226 

355 PV SYSTEMS 518 

356 QUALITY COM P.PARTS 506 

357 QU ALITY S OFTWA R E 159 
35B QUASAR DATA PROD.INC, 171 

360 QUEST ELECTR. 505 

361 RACE! COMPUTES 355 

362 RAGET COMPUTES 355 

363 RADIO SHACK 49 

384 RADIO S HC K F R NC .#7079 445 

365 RCE ELECTR. 435 

* REALTY SOFTWARE CO. 512 

366 RENAISSANCE TECHN. 320 

367 ROBOTICS AGE 431 

368 SC DIGITAL 326 

369 S&M SYSTEMS 431 

370 S-100 INC 88 

371 SjR.C.TECHJNC. 439 

372 SANDHU MACHINE DESN. 395 

373 SANTA CRUZ SFTW.SERV. 236 

374 SCION CORP 5 

375 SCITRONICS70 

4 SCOTTSDALE SYSTEMS 186 

376 SCR ELECTH. 518 

377 SEATTLE COMP PRODS 399 

378 SI E RRA DATA SC IE NCES 359 


Inquiry No. Page No. 


- SINCLAIR RESEARCH 168, 169 
457 SINGER CO. 327 

379 SLUDER 516 

380 SMOKE SIGNAL SRDCSTG 103 

381 SMOKE SIGNAL SRDCSTG 103 

382 SOFTWARE DISTRIBUTERS 381 

383 SOFTWA R E SU PP LY C OR P 504 

384 SOFTWARE TOOL WORKS 514 
* SOLID STATE SALES 322 

385 SORCIM 265 

386 SORRENTO VALLEY ASSOC 297 

387 SOUTHERN CQMP.SYS 204 

388 SOUTHERN COMP.SYS. 510 

389 SPECTRUM SOFTWARE 379 

390 SSM MICRO COM P PROD 11 

391 STANDARD & POORS 237 

392 STANDARD MICROSYS.INC. 252 

393 STATCQM CORP, 35 

394 STATIC MEMORY SYS 187 

395 STELLAR SYSTEMS 180 

396 STRAWBERRY TREE COMP. 139 

397 SUB LOG 1C 65 

4 SUNNY INT L. 500 
449 SUPERBYTE 250 

4 SUPERS OFT 28, 125, 464 
399 SURVEYOR SUPPLY CO 441 
4 SYBEX16 


Inquiry No. Page No. 


400 SYBEX 17 

4 SYNCHRO SOUND 234 

401 SYSTEM SOFTWARE 274 

402 SYSTEMS GROUP, THE 29 

403 SYSTEM S G RO U P r TH E 29 

404 SYSTEMS G RO U P r TH E 31 
406 SYSTEMS GROUP.TH E 31 

406 SYSTEMS PLUS INC 367 

4 SYSTE MS SU PPO RT IN C, 459 

407 SZ S OFTW A RE S YSTE M S 510 

408 TARBELL ELECTR. 429 

4 TECHNICAL SYS CONS 193 

409 TECMAR INC 403 

410 TELECON SYSTEMS 516 

411 TELEVIDEO INC 152, 153 

412 TELEVIDEO INC 225 

413 TERCER MEDIO 387 

414 TEXAS COM P.S YS. 457 
* THUNDERWARE 197 

415 TKS CORP. 235 

4 TLB ASSOCIATES 154 

416 TRANS NET CORP. 128 
460 UNISOURCE ELEC. 56 

4 U.S. MICRO SALES 502 h 503 

417 U.S. ROBOTICS 290 

418 UNITED CONTROLS 512 

4 UNITED SFTW OF AMER. 273 


Inquiry No. Page No. 


420 UVEON COMP.SYS, 77 

421 V.A.M.P. INC, 514 

422 VAN NOSTRAND REIN HOLD 415 

423 VECTOR ELEC. 448 

424 VECTOR GRAPHICS 91 

425 VERBATIM CORP 161 
428 VIDEX 55 

427 VI ST A COMPUTER CO 71 

428 VIT AL J N FO R M ATI ON 227 
4 VOIGETEK 222 

4 VOTRAX135 
452 WARRENS 409 

431 WASHINGTON COMP.SERV. 493 

432 WATERLOO DISTANCE 312 

434 WESTERN DIGITAL 425 

435 WESPER MICRO SYSTEMS 69 
* WESTICOINC. 261, 508 

436 WESTWARE 75 

437 WICAT SYSTEMS 92, 93 

438 WILD H A R E COM P.SYS, 259 

439 WINQHENDON QHPJHE 500 

440 WINTEK CORP. 518 

441 WW COMPONENT SUPPLY 511 

442 X COMP 331 

443 ZENRAD CONTROLS 518 

444 ZIG GU RAT SOFTWAR E 518 

445 ZGBEX247 


BOMB 

BYTE's Onaoina Monitor Box 

Article # 

Page 

Article 

Authorfs) 

1 

24 

RotJOtwar 

Feigel 

2 

36 

The Coinless Arcade 

Williams 

3 

42 

Build a Touch Tone Decoder for Remote 




Control 

Garcia 

4 

74 

BYTE's Arcade: Olympic Decathlon 

Kater 

5 

80 

Missile Defense vs ABM 

Moskowitz 

6 

90 

Gorgon 

Callamaras 

7 

100 

Commbati A Tele-Game for Two 

Stewan 

S 

108 

alphaSyntaurl Music Synthesizer 

Levine, 




Mauchly 

9 

134 

Color Computer from A to D f Make Your 




Color Computer "See” and “Feel" Better 

Barden 

10 

163 

Battle of the Asteroids 

Williams 

IT 

166 

The Atari Tutorial, Part 4: Display-List 




Interrupts 

Crawford 

12 

190 

How to Build a Maze 

Matuszek 

13 

198 

Toward a Structured 6809 Assembly 




Language, Part 2: implementing a 




Structured Assembler 

Walker 

14 

229 

MIKBUG and the TRS-80, Pan 1: A Cross- 




Assembler for the Motorola 6800 

Labe n ski 

15 

258 

What Makes Computer Games Fun? 

Malone 

16 

304 

Pascal-80 

Archer 

T7 

320 

Computer Scrabble 

Roehrig 

T8 

352 

Generating Programs Automatically 

Jacobs 

T9 

406 

Starfighter 

G rammer 

20 

452 

Online Information Retrieval: Promise and 




Problems 

Roberts 

21 

474 

Handl-Writer, A Video Note Pad for the 




Physically Handicapped 

Batie 


September BOMB Speaks Up 

Steve Garcia's article, "Build an 
Unlimited-Vocabulary Speech Syn¬ 
thesizer.” has captured first place in 
the September BOMB. Steve will 
receive the S i 00 prize. Second 
place goes to senior editor Gregg 
Williams for his article “Tree 
Searching, Part I: Basic Techni¬ 
ques." Gregg is a staff editor and 
not entitled to the prize money. 
Third place goes to David Thomp- 
son for his review, "The Big Board: 
A Z80 System in Kit Form." 
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Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Toll-free: 1-800-343-6833; in Massachusetts (617) 828-8150. Telex 951-624. 
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HAVE BOUGHT 
OHIO SCIENTIFIC... 


...SEEMSTHE ONLY 
THING EXPANDABLE 
ABOUT MY COMPUTER 
IS THE LINE OF 
EMPLOYEES WATTING 
TO USE IT." 



All too often, a small business will make a 
major investment in a computer system only to 
find out, a year or so later, that they have out¬ 
grown it. The computer can't keep up with the 
need for more work stations, for more job func¬ 
tions, for more multi-user operations, and your 
initial investment is jeopardized. 

If you're a first time computer buyer, you 
should know that system expandability is a big 
advantage of Obio Scientific computer systems. 

A business can start with a modestly priced 
floppy disk based computer to handle many 
office functions. Later, as your business needs 
grow, you can easily and economically expand 
upward to our series of hard disk based com¬ 
puters, adding more users for accounts receiv¬ 
able, general ledger, payroll, inventory, word 
processing and much more. 

Don't catch yourself second guessing the 
computer you buy. We're convinced that the 
more you compare, the better we look. 

Ohio Scientific computer systems are sold by 
more than 400 dealers nationwide. For the one 
near you, call 1-800-321-6850 toll free. 



Company 
CHILLICDTHE ROAD 


AURORA, OH 44202 • [216] BBI-SBOO 


The expandable small business computer 


OIrHe n on innnlrv rarH 









